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in shock tube 
dissociation and recombi- 
nation rates of, 260 
see also Halogen 
1-Bromoalkanes 
fragmentation in mass 
spectrum of, 491-92 
a-Bromocyclohexanone 
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proton shift in, 51 
Bromonium ion 
formation of cyclic form of 
in fragmentation of l- 
bromoalkanes, 492 
Bromouracil 
as mutagen, 510 
Brownian motion 
in time-correlation func- 
tions, 70-71, 78-82 
Buried hydrogen 
in carbonyl hydrides of 
transition metals, 390- 
91 
Butadiene 
bond energy in 
formula for, 229 
hydrogenation of, 110-11 
photoionization of, 487 
polymerization of, 120 
n-Butane 
reaction with atomic oxygen, 
404 


Butane-benzene solutions 
irradiation of 
hydrogen yield from, 
368 


Butene-2 
cis-trans isomerization in 
shock tube, 275 
radiolysis of 
free radicals from, 364 
Butenes 
dimer yield from radiolysis 
of, 359 
Butyl acetates 
mass spectra of deuterated 
secondary isomers of, 
493-94 
sec-Butyl radical 
from hydrogen atom addi- 
tions, 364 
t-Butyl radical 
recombination of, 411 


Cc 


Cadmium 
bromine complexes of 
average lifetime of, 180 
cohesive energy in ionic 
melts of, 191 
Cadmium tetracyanide 
configuration of, 7 
Caged radical pairs 
interpretation of 
in terms of pi complexes, 
339 


Cage effect 
in hot atom chemistry, 33 
Cage mechanism 
in hot atom chemistry, 20, 
35, 37 
recombination as evidence 
for, 341 
Calcium 
exchange equilibria in 
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fused-halide mixtures 
of, 200 
in fused-salt mixtures with 
alkali salts, 202 
Calcium carbonate 
entropy in fused mixture 
with NagCO3, 204 
Calcium chloride 
volume change in fusion 
of, 188 
Calcium hydrates 
infrared studies on, 302 
Calibration parameter 
in valence calculations, 
461-62 
California Institute of Tech- 
nology 
history of chemistry at, 1- 
14 
Calorimetry 
applied to fused-salt mix- 
tures, 200 
in shock tube, 263 
Camphene hydrochloride 
rearrangement of, 323 
e-Caprolactam 
dimerization of 
technique in study of, 
168 


Carbon 
valence calculations in 
compounds of, 460-61 
Carbon bisulfide 
thermal decomposition in 
shock tube, 280 
Carbon-carbon bonds 
anisotropy of, 56 
dissociation in field-emis- 
sion mass spectrometry, 
487 
fragmentation of 
nitrogen and oxygen in, 
489-90 
homoallylic participation 
of 
in stabilization of carbon- 
ium ions, 490-91 
proton spectra of, 56-57 
repulsion terms of, 230 
shielding of, 56-57 
Carbon-chlorine bond 
proton spectra of, 57-58 
Carbon dioxide 
in deactivation of atomic 
oxygen, 409-10 
in gas chromatography, 
135 


measurement of 
microcoulometry in, 135 
in shock tube 
vibrational relaxation in, 
255 
thermal decomposition of 
in shock tube, 280 
Carbon-hydrogen bonds 
anisotropy of, 57 
bond movement in methane 
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of, 470 
dissociation in field-emis- 
sion mass spectrometry 
of, 487 
proton spectra of, 57 
repulsion terms of, 230 
shielding of, 56-57 
Carbonium ions 
double bonds in stabilization 
of, 490-91 
non-classical intermediates 
of, 321-26 
Carbon monoxide 
addition to fluoride gas, 
431-32 
expulsion from anthraqui- 
none, 495 
expulsion from tetrahydro- 
phtalic carbonium ion, 
490 
oxidation in shock tube, 
287 
reaction of electronically 
excited oxygen atoms 
with, 409 
Carbon-nitrogen bond 
stabilizing effect of free 
electron pair in, 489- 
90 
Carbon-oxygen bond 
stabilizing effect of free 
electron pair in, 489- 
90 
Carbon tetrachloride 
effect on olefin ion spectra, 
361 
Carbonyl group 
effect on reduction of organ- 
ic cobalt (III) complexes, 
176 
transfer of hydrogen to 
oxygen of, 492, 497 
Carbonyl hydrides 
of transition metals 
structure of, 390-92 
Carbonyls 
diamagnetism in, 55-56 
metal 
as catalysts, 111-12 
shielding in, 55-56 
Carboxylatopentamine- cobalt 
complexes 
reduction of, 176 
Carboxylic acids 
reduction of 
by copper, 106-7 
Carboxypeptidase-A 
active site in, 516 
Catalysis 
by coordination compounds, 
103-121 
by copper 
effects of anions on, 105 
in double bond migration 
reactions of olefins, 
108-9 
by rhodium, 108-9 
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in electron transfer re- 
actions, 175 
homogeneous 
in gases, 441-42 
in hydroformylation, 111- 
12 
in hydrogenation 
of acetylenes, 117-18 
by bases, 113 
by boranes, 112-13 
by chromium, 112 
by cobalt, 110-12 
by copper, 104-7 
electron configuration in, 
114 
hydrido- metallic complex- 
es in, 114-16 
by iridium, 108-9 
by iron, 112 
by manganese, 112 
by mercury, 107 
by metal carbonyls, 111- 
12 
by nickel, 112 
of olefins, 116-17 
by palladium, 109 
by pentacyanocobaltate, 
110-11 
by platinum, 109-10 
by rhodium, 108-9 
by ruthenium, 107-8 
Ziegler type, 112 
in insertion reactions, 117- 
21 
by metal carbonyls, 111- 
12 


in oxidation of hydrogen 
by silver, 105-6 
in oxidation of olefins 
by palladium, 118 
in the polymerization of 
olefins, 119-20 
in reduction of .-peroxo- 
cobalt complexes 
by complex-forming 
anions, 176 
Cation transference 
in aqueous solutions 
electrometric study of, 
304 


Cerium 
oxidation by nitrate radical 
kinetics for, 181 
Cerium nitrate 
flash photolysis of 
in production of nitrate 
radicals, 181 
Cerium sulfate 
reduction of 
in presence of thallous 
ion, 353 
Cerous ion 
effect on peroxide yield in 
radiolysis of acid solu- 
tions, 354 
Cesium 
enthalpy of fused-salt 


mixtures of, 197, 199 
nuclear magnetic resonance 
in fused salts of, 199- 
200 
stability of water molecule 
configuration around, 
301 
see also Alkalis 
Cesium chloride 
equivalent conductance- 
pressure relationship in 
solution of, 303 
Cesium ions 
infrared studies on, 300 
Cesium vapor 
ionization of 
in shock tube, 267 
Ss k radical 
Addition reactions of, 413 
C3 radical 
recombination of, 412 
CH5+ 
proton transfer involving, 
362 


CoHs5+ 
proton transfer involving, 
362 
C3 Hg+ 
structure determination 
attempts of, 486 
Chain molecules 
mixtures of, 152-57 
Chain propagation 
in hydrogen oxidation 
in shock tube, 288 
in shocked hydrazine, 
284 
starters of 
in polymerization of 
irradiated cyclopenta- 
diene, 359 
Chalcopyrite 
structure determination of, 


Charge-charge interaction 
in ionic melt, 191 
Charge-dipole term 
for ionic melt, 191 
Charge exchange 
mass spectra produced by, 
486 


in xenon sensitized radioly- 
sis of methanol vapor, 
362 


Charge separation 
effect on hydrogen yield 
in irradiated benzene, 
370 


Charge transfer 
between gases 
in shock tube, 401 
Chemical potential 
of ions 
calculation of, 307 
of symmetrical electroly- 
tes, 305-7 
see also Activity coefficient 








Chemiluminescence 
of atom recombination re- 
actions, 404 
in nitric oxide-ozone re- 
action in flow system, 
420 
see also Luminescence 
CHFO 
pyrolysis of 
wall reaction as source 
of error in determining 
A-factor for, 429 
CH, HgOH 
replacement of hydroxyl] in 
mechanism of, 178 
Chloride ion 
as catalyst 
in electron transfer re- 
actions, 175-76 
effect on peroxide produc- 
tion in radiolysis, 353- 
54 
infrared studies on, 300 
stability of water molecule 
configuration around, 
301 
see also Halides 
Chlorine 
in aluminum complexes 
kinetics for formation of, 
180 
complex formation of 
in nitrate melt solvents, 
209 
in shock tube 
dissociation and recombin- 
ation rates of, 260 
recombination of, 399, 
402 
see also Halogens 
1-Chloroalkanes 
fragmentation in mass 
spectrum, 491-92 
Chloro-cyanogen 
thermal decomposition of 
in shock tube, 278 
Chlorohemin 
structure of, 381 
Chloronium ion 
formation of cyclic form of 
in fragmentation of 1- 
chloroalkanes, 492 
o-Chlorophenol 
proton transfer of 
with methanol, 173 
Chloropicrin 
unimolecular decomposition 
in shock tube, 279 
p-Chlorotoluene radical 
formation of, 181 
Chromatography 
gas, 17, 125-39 
Chromium 
as catalyst 
in hydrogenation, 112 
oxidation by Fe 
chloride ion in, 175 
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reduction of 
hydrogenation in, 104-5 
in reduction of pentamine 
cobalt complexes mech- 
anism for, 176 
Chromous acid system 
studies on isotope effects 
on hydrogen bonding in, 
388 
Chronopotentiometric method 
in fast reaction rate deter- 
mination, 170 
Chymotrypsin 
active site in, 516 
denaturation of 
thermodynamics of, 241 
Cis-trans isomerization 
in solutions of butene-2 
dissolved in benzene, 
369 
Cluster expansion method 
for conductance in electro- 
lyte solutions, 303 
Cluster theory 
heats of mixing and, 308 
Cobalt 
carboxylatopentamine com- 
plexes of 
reduction of, 176 
as catalyst 
in hydrogenation, 110-12 
five-coordinated compounds 
of 
structure of, 381-82 
ligand exchange with com- 
plexes of 
mechanism for, 179 
pentamine complexes of 
reduction kinetics for, 
176 
j4-peroxo complexes of 
reduction of, 176 
phosphate complexes of 
kinetics for formation of, 
178 
reduction by Fe2+ 
chloride ion in, 175 
solvent molecule exchange 
in solutions of, 177-78 
Cobalt carbonyl hydrides 
characteristics of, 389- 
90 
Cobalt hydrates 
infrared studies on, 302 
Cobalt-hydrogen vibration 
in HCo (CO)4spectra, 390 
Codon 
in protein synthesis, 506, 


Coexistence curves 
in binary solutions, 161- 
62 
Cohesive energy 
of ionic melt, 191 
Colinearity 
of gene and protein struc- 
ture, 512 
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Collisional passage time 
in diatom dissociation 
in shock tube, 265 
Collisional quenching 
in excited states of nitrogen 
dioxide, 405 
Collisions 
billiard ball model of, 29, 
34-35, 37 
cage effect in, 33 
efficiency of, 28-29 
epithermal mechanism of, 
35, 37, 39 
hard sphere, 21, 23, 34 
in hot halogen reactions 
efficiency of, 36 
impact model of, 34, 39 
impact parameters in, 29- 
31 


inductive factors in, 32 
inelastic, 29 
inertial factors in, 31-33 
isotope effects in, 32-33 
random fragmentation in, 
37 
rate constants of 
in gas kinetics, 398 
in reaction kinetics, 471- 
72 
reactive hot, 28-32 
steric factors in, 29-31, 
33, 36-37 
triple 
in time-correlation func- 
tions, 93, 98 
Complementarity 
as biological law, 520-21 
Complementation 
of two incomplete pro- 
teins, 517 
Complexes 
formation of 
electrometric titrations 
in the determination of, 
170 
Compressibility 
relationship to apparent 
volume of ion solutions, 
302 
Computers 
prediction of shocked nitric 
oxide in infrared emis- 
sion, 287 
Concentration jump technique 
in chromate-dichromate 
reactions, 167-68 
Condensed systems 
hot atoms in, 33 
Conductance 
in electrolyte solutions 
cluster expansion method 
and, 303 
limiting 
of hydroxide ion, 304 
of triamylbutylammonium 


jon, 305 
Conductance method 
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for obtaining constant of 
formation of undissocia- 
ted silver chloride, 
311 
Conductivity 
of ammonia 
effect of gamma rays on, 
361 
electrical 
of ionic solutions, 96 
Kubo's method for, 71- 
76 
time correlation functions 
in, 71-76, 95-96 
of hydrocarbons 
subjected to X-or gamma 
radiation, 358-59 
ionic 
new method for, 96 
thermal 
determination of, 88 
formula for coefficient 
of, 93-94 
Configuration 
of proteins 
forces determining, 5i7- 
18 
of water molecule 
stability in presence of 
ions, 301 
Configuration interaction 
in electronic structure 
determination, 454-56 
in wavefunctions, 464-65 
Conformal solution theory 
applied to fused-salt mix- 
tures, 195-97 
in reciprocal fused-salt 
mixtures, 207, 209 
Conformation 
of alkanes 
boiling points and, 235 
of organic molecules 
Hiickel theory and, 231 
Congruence 
in mixtures, 152-53 
Conroy's method 
in molecular calculations, 
463-64 
Coordination compounds 
catalysis by, 103, 121 
Coordination numbers 
in fused salts, 189 
Cope-type rearrangement 
in thermal decomposition 
of gases 
low A-factors in, 428 
Coplanar geometry 
of olefin donor 
distortion in formation of 
pi complex, 326 
Copper 
as catalyst 
in hydrogenation, 104-7 
in deuterium-hydrogen ex- 
change, 104-5 


five-coordinated com- 
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pounds of 
structure of, 383 
ligand exchange with com- 
plexes of 
mechanism for, 179 
oxidation of 
by hydrogen, 105 
bis-(N, N-di-n-propyldithio- 
carbonato) Copper (II) 
structure of, 383 
Copper alkanoates 
effect of solvents on re- 
activity of, 105 
Corepressors 
in protein synthesis,. 507 
Correlation energy 
in molecular orbitals, 452- 
53 
in wavefunctions, 464-67 
Corresponding states 
for fused salts, 192 
in mixtures, 153-55 
Cotton- Mouton constant 
diamagnetic anisotropies 
and, 57 
Coulomb forces 
in fused salts, 188 
in modification of Evans- 
Polanyi equation, 439 
role in ionic melts, 192 
Coulomb intergrals 
in pi-electron systems, 
458-59 
in sigma-electron systems, 
460-61 
Coupling constant 
in charge-symmetrical 
fused-salt mixtures, 
196 
from data on isotope effect 
on hydrogen bonding in 
solids, 388 
Covalency 
in fused salts, 199, 201 
in thallium salts 
paramagnetic shifts and, 
190 
Covalent bonds 
length in HRh (Co) 
(P(CgHs5 )3 )3, 391 
of noble gases, 376 
in pi-bonding, 343 
of polar liquids 
boiling points and, 238 
in three-centered bonds, 
334 
Covalent molecules 
electrostatic model for, 
230 
Critical groups 
in protein structure, 518 
Critical opalescence 
in mixtures, 162 
Critical temperature 
of binary solutions 
new phenomenon in, 161 
studies on, 160-63 









of carbon monoxide and 
oxygen 
in shock tube, 287 
Cross-combination ratio 
for radical recombination, 
411-12 


_ Cross-linking 


between DNA strands 
induced by mutagens, 
510 
Crystal-field theory 
in prediction of ground 
state configuration of 
transition metals, 380 
Crystalline hydrates 
orientation of water mol- 
ecules in 
Madelung constants for, 
389 
Crystallographic symmetry 
between A atoms in AHA 
bond, 385 
structure of fluoride salts 
of xenon and, 377-79 
Crystallography 
X-ray 
use of, 6 
Crystals 
configuration of, 7 
diamagnetic anistropy of, 
as 
thermal conductivity of 
time-correlation functions 
in, 94 
Cgysymmetry 
in HCo (CO)4, 390 
C4ysymmetry 
in manganese carbonyl hy- 
dride, 39 
Cube root law 
evidence for and against, 
310 
Current 
ring 
in aromatics, 53, 63 
see also Ring currents 
Current boundary layer theory 
in prediction of shock tube 
flow, 247 
Cyanide radical 
polymer growth in shock 
tube, 250 
Cyclic sulfide 
formation of 
excited S atom in, 410 
Cyclobutane 
hydrogen substitution in, 
27 


isomerization of, 421 
Cyclobutanes 
formation from water elimi- 
nation from alcohols, 
494-95 
Cyclobutene 
polymerization of, 120 
Cyclobytenes 
isomerization of 








mechanism of, 421-25 
Cycloheptadienium complexes 
weak metal-hydrogen inter- 
actions in, 382 
1, 3-Cyclohexadiene 
effect on radical yields from 
radiolysis of cyclohexene, 
368 
Cyclohexane 
ion pair yield of, 358 
proton spectra of, 56 
radical reaction rates in, 
180 
radiolysis of 
nitrous oxide to capture 
electrons in, 360 
Cyclohexane-d49 
irradiation of 
effect of ethanol on hydro- 
gen production from, 
366 


Cyclohexanone 
in mixtures 
volume change on mixing 
in, 160 
Cyclohexene 
fate in cyclohexane, 366 
hydrogenation of, 112 
radiolysis of 
radical yield from, 368 
trans addition of hydrogen 
bromide to, 335 
Cyclohexenes 
retro-Diels-Alder dissocia- 
tion in shock tube, 


275 
Cyclooctadecanonaene 
ring currents in, 53 
Cyclopentadiene 
polymerization by irradia- 
tion 


inhibition by ammonia of, 
359 


Cyclopentyl radical 
recombination of 
effect of temperature on, 
411 
Cyclopropane 
isomerization of, 421 
protonate 
structure of, 329 
Cyclopropanes 
ring currents in, 53 
shielding of, 53 
Cyclopropene 
heat of formation of, 
486 
Cyclopropenium 
empty orbitals in, 330 
Cyclopropylcarbinol system 
nonclassical intermediates 
in carbonium ion re- 
actions of, 332 
Cytochrome c 
chemical paleogenic differ- 
ences in, 515 
Cytosine 
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hydrogen bond of guanine 
with 
pi-electrons in, 460 
in nucleic acids, 505 
Cytotaxis 
in cell formation, 514 


D 


Deactivation 
multistage 
of excited radicals by 
monoatomic and diatomic 
gases, 426 
rate of 
in decomposition of ni- 
trous oxide, 404 
Debye equation 
for calculating rate con- 
stant for ion recombina- 
tion in irradiated hydro- 
carbons, 358 
Debye-Hickel limiting law 
in determining osmotic co- 
efficient of tetraalkyl 
ammonium halides, 
302 
extension of 
to cover changes in di- 
electric constant in vi- 
cinity of ion, 307 
importance of dielectric 
constant of water in, 
297 
for logarithm of activity 
coefficient, 306 
in predicting behavior of 
electrolytes in nonaque- 
ous solutions, 315 
usefulness at high tempera- 
ture, 312 
Decomposition 
of chemically activated 
gases, 425 
of gases 
theories of, 435-36 
of ozone, 402, 409 
as source of fragmentation 
products in gas phase, 
362 
Defined constants 
table of, 215 
Degeneracy 
of triplet code 
in protein synthesis, 512 
Dehydration 
of dihydroxyphenylnorbor- 
nane, 324 
in shock tube, 275 
Dehydrohalogenation 
homogeneous catalysis by 
iodine in, 441 
of shocked gases, 275 
Dehy¢ronorbornyl system 
intermediates 
in solvolysis, 331 
Delocalization corrections 
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in molecular orbital cal- 
culations, 461 
Delta rays 
produced by large energy 
losses, 357 
Denaturation 
significance of reversibil- 
ty in, 518 
thermal 
of DNA, 506 
Density matrices 
in quantum mechanics, 
468 
Derived constants 
table of, 216 
Detectors 
in gas chromatography, 
129-35 
Deuterium 
determination of 
gas chromatography in, 
138 
effect on hydrogen bonding 
in solids, 388-89 
exchange with hydrogen 
catalysis of, 104-5, 107- 
8 


in fragmentation studies, 
492, 494, 498-99 

in hydrogenation reactions 

kinetics of, 113-14 
isotopic separation of 
gas chromatography in, 

138 

in obtaining Arrhenius pa- 
rameters for H-abstrac- 
tion by methyl radical, 
416 

radiolysis of compounds 
containing, 359-60 

in studies of electrolyte 
behavior, 313 

substitution in four-center 
shock tube reactions, 
272 

Deuterium bromide 
polar additions of, 335 
Deuterium chloride 

activity coefficient in D,0, 

298 


Deuterium oxide 
infrared studies on, 300 
Deutero-acetylene 
ionization potential of, 
487 
Deuteromethane 
mass spectrum of 
metastable transitions of 
the parent ion in, 484 
Diamagnetic anisotropy 
of electron groups, 43-64 
Diamagnetic susceptibility 
in aromatics, 52 
theories of, 60-64 
Diamagnetism 
diatomic molecules and, 
61, 62 








556 


in olefins, 54-55 
Diametric molecules 
vibrational relaxation time 
of, 253-54 
3, 3 -Diaminohydrazobenzene 
rearrangement of 
intermediates in, 339 
3, 4-Diaryladipic esters 
proton spectra in, 52 
1, 2-Diarylcyclopentanes 
proton spectra in, 52 
Diaryl-hydrazines 
rearrangements in, 339, 
343 
Diastereoisomers 
resolution of, 139 
Diatom 
shock tube behavior 
in dissociation and re- 
combination, 259-66 
Diatomic molecules 
diamagnetism of, 61-62 
dissociation in shock tube, 
274 
LCAO MO SCF calculations 
references for, 454 
theory of dissociation of, 
437-38 
Diatomics 
in molecules, 462 
Diazooxide 
electrophilic substitution 
in decomposition of, 
337 
Dibenzyl mercury 
thermal decomposition of, 
181 
Dichlorotris-triphenylphosph- 
ine ruthenium 
structure of, 382 
Dielectric constant 
in ionic melt, 191-92 
ion reactions in liquids 
and, 357-58 
modification of Debye- 
Hackel formula and to 
predict changes in vicin- 
ity of ion, 307 
of water, 297-98 
Dielectric response 
calculation of, 75-76 
Dielectric susceptibility 
in time-correlation func- 
tions, 96-97 
Diethylether 
field-emission mass spec- 
trometry of, 487 
Differentiation 
of cell, 514 
Diffraction methods 
in characterization of hal- 
ide salts of noble gases, 
377 


limitations in symmetrical 
hydrogen bonding, 385 
Diffuse lattice treatment 
evidence for, 310 
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Diffusion coefficient 
of ions 
in irradiated cyclohexane, 
58 


time-correlation functions 
and, 78-82 
of water molecules, 304 
Dihydroxyphenylnorbornane 
dehydration of, 324 
p-Diiodobenzene 
thermal decomposition of, 
499 


Dimer 
excited 
in radical recombination 
reaction, 410 
formation in thymine under 
ultraviolet light, 511 
Dimerization 
of e-caprolactam 
method for study of, 
168 
of radicals 
techique for measuring 
absolute rates of, 411 
N, N-Dimethylanilines 
kinetics for bromination 
of, 182 
1, 2-Dimethylcycloolefins 
trans addition of hydrogen 
halides to, 335 
2, 3-Dimethyl-1.4-diazopin- 
ium cation 
kinetics for bromination 
of, 181-82 
Dimethyldithiocarbonaton- 
itrosocobalt 
structure of, 381-82 
Dimethylglycine 
exchange with metal com- 
plexes 
mechanism for, 179 
Dioxan 
in mixtures, 160 
Diphenyl 
proton spectra in, 52 
1. 8-Diphenylnaphthalene 
proton spectra of, 52 
Dipole-dipole interaction 
degree of orientation and, 
59 
Dipole-dipole terms 
for ionic melt, 191 
Dipole moment 
data from 
structure of ion penta- 
carbonyl and, 381 
tables of 
calculated from boiling 
point data, 239 
Discharge systems 
decomposition of ozone in 
quantum yield from, 
402 
fast flow 
for atom transfer reaction, 
408 


Dispersion energy 
formula for, 191 
Displacement reactions, 
in hot atom chemistry, 
25-27 
Disproportionation 
‘in alkyl-O5 reaction, 415 
in radical recombination 
reaction, 410 
Disproportionation-combina- 
tion ration 
for radical recombination 
table of, 412 
Dissociation 
of diatomic molecules 
in shock tube, 264-66, 
274 
theory of, 437-38 
of gases 
shock tube data on, 399 
rate constant of, 261 
Distribution function 
in kinetic theory, 21 
Disulfide cross linkages 
stabilization of protein 
structure and, 517 
Dithionite ion 
kinetics for monomerization 
of, 182 
DNA 
pi-electron structure in, 


structure of, 503-7 
Double- minimum potential 
characterized by isotope 
effect on hydrogen bond- 
ing in solids, 388-89 
Drift time 
in irradiated hydrocarbons, 
358 


Drude Equation 
to fit optical rotatory dis- 
persion data on pro- 
teins, 515 


E 


Eddy-diffusion 
in gas chromatography, 
126 
EDTA 
exchange in nickel complex- 
es 
mechanism for, 179 
Electrical conductivity 
time correlation functions 
in, 71-76 
Electrical discharge 
in quantitative chemical 
kinetics, 246 
Electrical polarization 
changes of 
in reaction analysis, 
168 
Electrochemistry 
encyclopedia of, 297 
in fast reaction analysis 








literature on theory of, 
170-72 
techniques of, 169-70 
in kinetics of metal com- 
plex formation, 178-80 
in protolytic reaction analy- 
sis, 172-73 
Electrolytes 
in solution, 297-315 
strong 
electric conductance and 
thermodynamic activity 
of, 5 
in water 
infrared studies on, 300 
Electron depletion rate 
of shocked gases, 269 
Electron diffraction 
in characterizing halide 
salts of noble gases, 
377 
for structure of metal- 
hydrogen bonds 
in transition metal hy- 
drides, 390 
use of structure determin- 
ation, 10-11 
Electron distribution 
in molecules, 469-70 
Electron energy loss 
in various media 
spectra of, 356 
Electroneutrality 
departure from and restora- 
tion to in solid ionic 
salts, 203-4 
Electron fraction 
effect on energy transfer, 
368 


Electronically excited atoms 
chemistry of, 409-10 
Electronic binding energy 
of pi cloud, 344 
Electronic states 
of shocked gases, 268 
Electron impact 
elimination of water from 
alcohols by hydrogen 
rearrangements in, 
494 
in mass spectrometry, 
482-86 
Electron microscopy 
new developments in, 516 
Electron multiplication 
in conductivity cells con- 
taining irradiated hydro- 
carbons, 359 
Electron repulsion 
ratio to total energy 
constancy of, 469 
Electrons 
atomic collisions 
in shocked gases, 269 
dissociative attachment in 
irradiated glasses, 
361 
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hydrated 
in fast reactions, 180 
molecules deficient in 
three-center bonding in, 
321 
solvated 
in polar solvents, 361 
transient spectra of, 348- 
49 
solvent capture 
in irradiated glasses, 361 
transfer of 
determination of kinetics 
of, 174-77 
yield in ice radiolysis, 356 
Electron-spin resonance 
in determination of electron 
transfer rates, 177 
to distinguish radical pro- 
duced from different 
sources, 368 
in fast reaction analysis, 
169 
in measurement of O- and 
N-atom concentrations, 
409 
studies on free radicals 
from irradiated liquid 
hydrocarbons, 363 
studies on ice radiolysis, 


Electron trapping 
in irradiated ammonia, 360 
Electrophilic reactions 
involving aromatic pi com- 
plexes, 337 
pi complex intermediates 
in solvolysis, 335-36 
Electrostatic contribution 
method of obtaining ''abso- 
lute” values for proper- 
ties of hydrogen ion, 309 
Electrostatic ion pairing 
compared with hydrophobic, 
302 
Electrostatic model 
for covalent molecules, 
230 
Elimination reactions 
hydrogen rearrangments 
in, 494-95 
Eltenton-type reactor 
for activation energy of 
oxygen-nitrogen dioxide 
addition reaction, 409 
EMF 
of silver-silver chloride 
and calomel electrodes, 
309 
Emission intensity 
of shocked hydrazine, 285- 
86 
Energy 
in molecules 
equations for, 467-68 
Energy chains 
in atom addition in shocked 
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gases, 402 
Energy exchange 
between gases in shock 
tube, 399-401 
Energy loss parameters 
in collision theory, 21, 
23 


Energy surfaces 
in reaction kinetics, 471- 
72 
Energy transfer 
in decomposition of gases, 
426 
in reactions of gases, 
438 


in shock tube, 251-59 
in solutions of irradiated 
hydrocarbons, 368 
Energy variance 
in wavefunctions 
formula for, 463 
Enhancement factor 
in diamagnetism, 64 
Enthalpy 
of atomization 
errors in predicted values 
for alkanes, 226 
Mulliken's formula for, 


229 
values for substituted 
methanes, 227 


of charge symmetrical 
fused-salt mixtures, 
195-201 

of formation, 218, 222-31, 


of ideal fused-salt mix- 
tures 
change of, 193 
of mixing 
formula for, 194 
in mixtures 
principle of congruence 
and, 153 
principle of correspond- 
ing states and, 154 
of polar liquids 
transition temperature 
and, 237 
see also Bond energy; 
Resonance energy 
Entropy 
in atom abstraction re- 
actions, 407 
change in fusion of alkali 
halides, 188 
in charge-symmetrical 
fused-salt mixtures, 
201-2 
in charge-unsymmetrical 
fused-salt mixtures, 
203-4 
effect in determining life- 
time of ions from irra- 
diated 3- methyl pentane 
glass, 360 
of electron transfer re- 
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actions with bipyridine, 
177 
of fused-salt mixtures 
formula for, 193 
partial molal ionic stand- 
ards for, 308-9 
shock tube studies of 
increment in nonequilib- 
rium freezing, 251 
in water 
as predicted by Significant 
Structure Theory, 299 
Epithermal mechanism 
in hot atom chemistry, 35, 
37, 39 
Equation of state 
in ionic melts, 192 
Equilibrium constants 
in gas kinetics, 398 
Equilibrium properties 
of electrolyte solutions, 
305-7 
Equivalent conductance 
of electrolyte solutions 
pressure relationship of, 
303 


Esters 
expulsion of alkyl groups 
from 
fragmentation in, 495- 
96 


fragmentation of, 492-93 
hydrogen rearrangements 
in fragmentation pro- 
cesses in, 497 
pyrolytic elimination of 
olefins from 
hydrogen rearrangements 
in, 494 
Ethane 
bond energy in eclipsed 
and staggered forms of, 
231 
internal rotation about sin- 
gle bonds in barrier to, 
470-71 
pyrolysis of, 426 
radiolysis of 
free radical yield from, 
363 


reaction with atomic oxygen, 


Ethanol 
absorption spectra of free 
radicals in, 364 
effect on hydrogen pro- 
duction from irradiated 
hydrocarbons, 366 
effect on peroxide yield in 
radiolysis of water, 
354 
field-emission mass spec- 
trometry of, 487 
mass spectrum of 
produced by charge ex- 
change with slow ions, 
486 
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statistical theory in frag- 
mentation of, 483 
yield of solvated electrons 
in, 361 
Ethyl crotonate 
hydrogenation of 
catalysts for, 109 
Ethylene 
bond energy in 
formula for, 229 
isotopic separation of 
gas chromatography in, 
138 
molecular orbitals in, 


oxidation of, 118 
polymerization of, 120 
triplet state of, 357 
Ethylenediamine 
exchange with metal com- 
plexes 
mechanism for, 179 
Ethylene oxide 
isomerization to acetalde- 
hyde, 425 
Ethyl ion 
in mass spectra of hydro- 
carbons, 486 
Ethyl radical 
disproportionation of, 410- 
11 


* Ethyl radicals 


rate of recombination of, 


Europium 
in reduction of pentamine 
cobalt complexes 
mechanism for, 176 
Evans-Polanyi equation 
modification of, 439 
Evolution 
of proteins, 514 
Exchange equilibrium 
applied to fused-salt mix- 
tures, 200 
Exchange rates 
of atomic oxygen with Oo 7 
NO, NO, , 405 
Exchange re&ctions 
quantum mechanics ap- 
plied to, 471 
in shocked systems, 273 
Excitation energy 
in dissociation of ionized 
molecular ions, 482 
in enthalpy of atomization, 
229 
Excited molecules 
of gases 
in shock tube, 266-72, 
399 
Excited states 
as determiners of reaction 
products, 461 
in pulse radiolysis of nap- 
thalene in benzene solu- 
tion, 369 


of water molecule 
in water radiolysis, 
351 
Exothermic reaction 
in carbon monoxide oxi- 
dation in shock tube, 
287 
in hydrogen oxidation in 
shock tube, 288-90 
Expectation values 
of antisymmetric electron- 
ic wavefunction 
formula for, 457 
in energy difference com- 
putations, 468 
Experimental energy 
in molecular orbitals, 452- 
53 
Exploding collar technique 
in shock tube, 262 
Explosion limits 
of carbon monoxide and 
oxygen in shock tube, 
287 
shock tube for study of, 


Expulsion 
in fragmentation processes 
of aldehyde groups, 
495 
of alkyl group, 495-96 
of carbon monoxide, 490, 
495 
External reservoir theory 
in time-correlation func- 
tions, 88 
Extinction coefficient 
in ethanol, 361 
of vibrationally excited 
iodine 
in shock tube, 402 
Eyring equation 
fluidity of aqueous solu- 
tions of alkali and 
ammonium halides and, 
304 


Fajan model 
of bond formation, 222 
Fall-off region 
in unimolecular reactions 
behavior of gases in, 
432-33 
Faraday effect 
in solid and fused salts, 
190 
Fast reactions 
in solution 
experimental techniques 
in, 167-72 
literature on, 167 
metal complex formation 
in, 177-80 
Fatty acids 
mass spectra of, 492 








Fatty esters 
hydrogen rearrangement 
in, 492 
mass spectra of, 492 
Ferric chloride 
effect on isomerization 
yield of irradiated bu- 
tene-2, 360 
reduction of 
in irradiated benzene, 


Ferrin 
redox kinetics with ferroin 
and, 176 
Ferrocene 
redox kinetics with ferrocin- 
ium and, 176 
Ferrocenes 
proton spectra of, 55 
Ferroceny! alcohols 
weak metal-hydrogen inter- 
actions in, 382 
Ferrocinium 
redox kinetics with ferro- 
cene and, 176 
Ferrocyanide 
effect on peroxide yield in 
radiolysis of water, 
354 
Ferroin 
redox kinetics with ferrin 
and, 176 
Ferrous ion 
electron transfer to 
kinetics of, 175 
Ferrous sulfate 
oxidation in presence of 
thallous ion, 353 
Field emission 
in mass spectrometry, 
486-87 
Film density technique 
in determining absorption 
spectra of solvated 
electrons, 349 
Fission reactions 
of gases, 425 
Five-coordination 
in transition metal com- 
plexes, 380-84 
Flash photolysis 
of CSe vapor 
to yield atomic selenium, 
410 
ground state extinction co- 
efficients in, 402 
in production of CF, radi- 
cals, 411 
in quantitative chemical 
kinetics, 246 
in radical reactions, 180- 
81 
Flow technique 
in electron transfer re- 
action, 175-76 
in fast reactions in solu- 
tion, 167 
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in measurements of ozone 
decomposition, 402 
in thermal decomposition 
of gases, 426-31 
Flow velocity 
in gas chromatography, 
8 


Fluoride ion 
as catalyst 
in reduction of .-peroxo- 
cobalt complexes, 176 
substitution for, 31 
see also Halides 
Fluorine 
addition to CO, 431-32 
determination of compounds 
of 
gas chromatography in, 
135 


proton spectra of compounds 
of, 5 
in salts of noble gases, 
376-80 
in shock tube 
dissociation and re- 
combination rates, 260 
see also Halogens 
Fluorocarbons 
in mixtures 
excess free energy of, 
161 
Fokker-Planck method 
in time-correlation func- 
tions, 78-82, 89-90 
Forbidden transitions 
at low electron energies, 
356 


Force constants 
Sutherland's relation in 
alkene bond energy and, 
234 
in xenon tetrafluroide, 


Force field 
models in determining bond 
energies, 234 
Four-center reactions 
model for predicting acti- 
vation energy in, 440 
in shocked systems, 272- 
75 
in thermal decomposition 
of gases, 426 
transition states in 
as mechanism for combin- 
ation of peroxyacetyl 
radicals, 415 
Fourier difference method 
in x-ray determination of 
location of azide ion 
when attached to metmyo- 
globin, 515 
Fourier expansion 
in wavefunctions, 470-71 
Fourier transform 
in hydrodynamics, 77 
in time-correlation func- 
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tions, 69, 72, 76, 97 
Fragmentation 
of gases in shock tube, 
275-86 
in mass spectrometry 
interpretation of, 487-98 
theory of, 482-87 
mechanism of 
critical discussion of, 
496-98 
techniques for studying, 
498-500 
metastable peaks in mass 
spectra from, 499 
yield of products from 
radiolysis of hydrocar- 
bons, 362 
Franck-Condon factors 
assumptions in calculation 
of, 485 
Free energy 
change in solutions 
formula for, 157 
in fused-salt mixtures 
determination of, 
200 
of hydration of ions 
comparison of experi- 
mental and calculated 
values, 309 
of water 
as predicted by Significant 
Structure Theory, 299 
Free radicals 
combination as source of 
hydrocarbon products 
from mixtures of ir- 
radiated hydrogen hal- 
ides, 367 
formation in hydrogen oxi- 
dation in shock tube, 
288 
from irradiated hydrocar- 
bons 
origin of, 365 
from irradiation of DNA, 
511 
photochemical production 
of, 246 
in radiation chemistry, 
363-71 
shock tube data on, 246 
thermal production of, 
246 
Free volume 
in studying temperature 
variation of water di- 
electric relaxation time, 
301 
Frequency factors 
in gas kinetics 
reasonableness of, 398 
Friction constant 
derivation of, 90-92 
Fumaric acid 
hydrogenation of 
ruthenium catalysis in, 








560 


108-9 
Fundamental constants 
table of, 216 
Fuoss-Onsager theory 
as applied to conductance 
in electrolyte solutions, 
305 
Fused salts 
charge-symmetrical mix- 
tures of 
common anions in, 194- 
200 


common cations in, 200- 
202 
effect of ionic distances 
on, 194-99 
effect of ionic size on, 
201 
enthalpy of mixing in, 
195-201 
entropy of mixing in, 
201-2 
properties of, 194-202 
theories of, 195-97 
charge-unsymmetrical 
mixtures in 
common ions in, 202-4 
ionic size in, 202-3 
polarizability in, 202-3 
theory of, 203 
mixtures of, 193-209 
solution chemistry of 
literature on, 187-88 
ternary mixtures of 
thermodynamics and the- 
ory of, 204-7 
theories of, 919-93 
Fusion 
process of, 188-190 


G 


Gamma radiation 
effect on conductivity of 
hydrocarbons, 358 
effect on glass phase meth- 
anol 
absorption spectra of, 
365 


Gamma radiolysis 
of methyl iodide-ethyl 
iodide mixtures, 367 
Gas chromatography 
in chemical analysis, 125- 
39 
Gas-density balance 
in gas chromatography, 
129-30 
Gases 
in shock tube 
dexcitation of, 259 
diatom dissociation and 
recombination of, 259- 
64 
at low densities, 248 
properties of, 251 
relaxation time of, 253 
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ultrasonic absorption 
studies of, 253 
structure of, 10-11 
Gas kinetics 
literature on, 397-98 
Gas phase 
homogeneous reactions in 
theory of, 432-33 
hot atom chemistry in, 
24-37 
of water 
radiolysis of, 355 
Gauge-invariant theory 
diamagnetism and, 61-64 
Gaussian orbitals 
formula for, 453 
Genetic code 
universality of, 506-7 
Genetics 
chemistry of 
literature on, 503 
Gibbs adsorption equation 
new method for study of, 
150 
Glass 
hydrocarbon containing 
post irradiation studies 
on, 360-61 
Glycerol 
relative rate constant in 
reaction with hydroxyl 
radical, 357 
Glycine 
exchange with metal com- 
plexes 
mechanism for, 179 
Glycol 
exchange with metal com- 
plexes 
mechanism for, 179 
Gross variables 
in time-correlation func- 
tions, 81 
Ground state 
configuration in transition 
metals 
ligand field theory to pre- 
dict, 380 
extinction coefficient in 
flash photolysis, 402 
split level 
transition between sym- 
metric and antisym- 
metric components of, 
385 
Guanine 
hydrogen bond of cytosine 
with 
pi-electrons in, 460 
in nucleic acids, 505 
Guanine-cystosine content 
melting temperature of 
DNA and, 506 


H 


molecular orbitals of, 
455-56 
+ 
role in proton transfers, 
Halides 
of alkalis 
fusion in, 188 
see also Alkali halides 
1 


proton spectra of, 58 
aryl 
proton spectra, 58 
fused-salt mixtures of, 
197-200 
of hydrogen 
hydrogen formation from 
irradiation of, 367 
paramagnetic chemical 
shifts of thallium salts 
of, 190 
spectroscopic studies of 
using shock heating, 
269 
Haloforms 
pyrolysis of 
as example of three- 
center reaction, 429 
Halogens 
determination of 
gas chromatography in, 
136 


displacement of, 26 
hot atom chemistry of, 
34-39 
in shock tube 
dissociation rates of, 
260 
transfer reactions of 
table of, 407 
Halomethane series 
substitution of hydrogen 
in, 32 
Hamiltonian 
in Schrédinger equation 
definition of, 541 
Hammet econstant 
correlation with phenyl- 
CO-bond and, 490 
Harmonic oscillator 
transition probabilities of 
for translation-vibration 
exchange in shock tube, 
266 
Harned's rule 
for logarithm of activity 
coefficient, 312 
Hartree- Fock energy 
in molecular orbitals, 
452 
Hartree- Fock method 
applied to helium, 467 
in electronic structure 
determination, 454 
Heat 
shock tube as a source of, 
245 
Heat capacity 








in mixtures, 154-55 
Heat of fusion 
of ionic salts 
compared with lattice 
energy, 188 
Heat of mixing 
congruency of, 153 
corresponding states and, 
154 
formula for, 308 
Heat of reaction 
in exothermic abstraction 
reactions 
relation to activation en- 
ergy, 438-39 
Heat of solution 
of silver halides in liquid 
alkali nitrates, 208 
Heats of formation 
of pi-complexes, 343-44 
Heavy water 
infrared studies on, 300 
studies of electrolytes in, 
313-14 
Helium 
as carrier gas in chromato- 
graphy 
sensitibity of, 133 
configuration interaction 
for ground state of, 
464 
electron correlation region 
in, 465 
Hartree-Fock function ap- 
plied to, 467 
interaction with xenon in 
shock tube, 268 
as moderator, 19 
Helix 
in nucleic acid structure, 
505 
Hemoglobin 
evolutionary changes in 
amino acid sequence in, 
514 
oxygen binding in, 12 
studies on, 12-13 
Heterolabeling 
in study of hydrogen atom 
abstraction reactions, 
419 
Heterolytic fission 
of N-N bond in pi-complex, 
339 
Hexachlorostannate 
configuration of, 7 
Hexadecyl compounds 
as solvents 
retention volumes of, 
151-52 
Hexafluorides 
configuration of, 11 
1,2, 3,6, 7, 8-hexahydropyrene 
inversion of, 183 
Hexamethylenetetramine 
structure determination of, 
7 
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n-Hexane 
ion pair yield of, 358 
in solid phase 
radiolysis of, 362 
Hexanol 
elimination of water from 
hydrogen rearrangements 
in, 
1, 3, 5-Hexatriene 
bond energy of 
formula for, 229 
n-Hexyl ion 
unimolecular decomposition 
of 
metastable peaks of, 484- 
85 


High-field shifts 
in hydrides of transition 
metals, 392 
High level Faradaic Rectifi- 
cation 
in fast reaction analysis, 
169-70 
High resolution mass spect- 
rometry 
in fragmentation studies, 
498-500 
HNO intermediate 
in NO catalyzed recombin- 
ation of H atoms, 402 
Homogeneous catalysis 
in gases, 441-42 
Homolytic fission 
of N-N bond 
in pi-complex, 339 
Honeycomb model 
of water structure, 299 
Hoogsteen structure 
in single crystal of A-T 
base pair, 507 
HOsBr(CO)(P(CgHs)3) 3 
structure of, 391 
Hot atom chemistry 
gas phase in, 24-37 
impact model in, 29 
kinetics in, 18, 20-24 
liquid phase in, 37-39 
of polyvalent atoms, 40 
recoil technique in, 16-24 
HPtBr(P(C9H5)3)9 
structure of, 391 
HPtCl [P(Cg H5 )9 (C2 Hs) 9 
structure of, 391 
Hiickel method 
in pi-electron systems, 
458, 460 
in sigma-electron systems, 
460-61 
Hiickel theory 
in calculation of heat of 
formation of pi com- 
plexes, 343-44 
internal rotation barriers 
and, 231 
Hydrated electrons 
in fast reactions, 180 
Hydrates 
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of metals 
infrared studies on, 302 
Hydration 
of cyclgpropane, 330 
Hydrazine 
derivatives of 
kinetics for rearrange- 
ment of, 338 
thermal decomposition in 
shock tube, 284-86 
a-Hydrazonaphthalene 
kinetics for rearrangement 
of, 338 
Hydride ion 
role in radiolysis of water 
vapor, 355 
Hydrides 
of transition metals 
metal-hydrogen bonds in 
389-92 
Hydride shift 
in hydrogen transfer re- 
actions, 497-98 
Hydrido- metallic complexes 
in hydrogenation catalysis, 
114-16 
Hydrocarbons 
determination by gas chro- 
matography, 136 
diamagnetism in, 62-63 
liquid 
ESR studies of free radi- 
cals from irradiated, 
363 
mass spectra from high 
electron energy impact 
of, 484 
molecular orbitals of, 
461 
oxidation in shock tube, 


solubility in water and 
D290, 162 
solutions of 
activity coefficients in, 
147-52 
unbranched 
mass spectra of, 491 
valence calculations in, 
460-61 
see also Saturated hydro- 
carbons 
Hydrodynamics 
indirect Kubo method in, 
77-78 
Hydrofluoric acid 
proton transfer in, 173 
Hydroformylation 
of olefins, 111 
Hydrogen 
abstraction of 
A factors for, 408 
efficiency of, 25 
by hydrocarbon radical, 
416-21 
by methyl radical from 
alkyl formate, 419 
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by phenyl radicals from 
methane, 418 
activation by hydrogenase, 
108 


anion, 2 
atomic 
in neutral solutions, 351- 
53 


band spectrum of, 9-10 
correlation energy of, 
467 
determination by gas 
chromatography, 136 
displacement of, 25-26 
exchange reaction of 
potential energy sur- 
faces in, 471 
formation from radiolysis 
of hydrocarbons, 366 
hot atom chemistry of, 
24-34 
in hydrogenation reactions, 
104-117 
isotopic separation of 
gas chromatography in, 
138 


orbitals of, 456-57 
oxidation of 
catalysis in, 104-17 
in shock tube, 287 
participation in hydro- 
carbon radiolysis, 366- 
67 
radiation chemistry of 
compounds of, 357-56 
in radiolysis of water 
origin of, 354 
reactions with hydrocar- 
bons, 15 
rearrangement of 
in carbonium ions, 490- 
95 
recombination of 
nitric oxide as catalyst 
in, 402 
repulsion terms in, 230 
in shock tube 
dissociation rate of, 259- 
60 
source in irradiated hydro- 
carbons, 368 
substitution by, 31 
transfer to aromatic ring, 
492 
transfer to carbonyl oxygen, 
492, 497 
valence calculations in 
compounds of, 460- 
61 
wavefunctions in electronic 
structure determination 
of, 456-67 
yield from benzene 
effect of LET on, 370 
yield from ice radiolysis, 
356 
Hydrogenase 
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action of, 108 
Hydrogenation 
of aldehydes, 11-12 
catalysis of, 104-17 
catalysts of 
electron configuration of, 
114 
hydride- metallic com- 
plexes of, 114-16 
of conjugated olefins only, 
110-11 
of ethyl crotonate 
catalysts for, 109 
in gas chromatography 
columns, 135-36 
of olefins, 108-13, 116- 
17 
of pentacyanocobaltate, 
110-11 
Hydrogen bond 
between aromatic hydro- 
carbons and hydrogen 
chloride 
pi-complex in, 328 
in DNA 
pi-electrons in, 460 
formation in proteins and 
nucleic acids 
techinque for kinetics of, 
168 


influence on rate of pro- 
ton transfer, 173-74 

isotope effects on length 
in solids, 387-89 

in piperidine mixtures, 
160 

in protolytic reactions, 
172 


in stabilization of protein 
structure, 517 
strong 
in solids, 384-87 
structure determination 
of, 7 
in water 
infrared studies on, 300 
Hydrogen bromide 
in exchange equilibria of 
fused-salt mixtures, 
200 
Hydrogen chloride 
activity coefficient in water, 
298 
in exchange equilibria of 
fused-salt mixtures, 
200 
Hydrogen flarne 
in gas chromatography, 
130-31 
Hydrogen fluoride 
electron charge density of, 
470 


Hydrogen halides 
molecular orbitals of, 
462 
Hydrogen- metal bonds 
in transition metal hy- 


drides, 389-92 
Hydrogen peroxide 
formation in H,-O, flames, 
405 
hydroxy! radical as pre- 
cursor of, 354 
production in water radi- 
olysis, 353 
Hydrogen radical 
in hydrogen transfer to 
carbonyl oxygen, 497 
Hydronium ion 
from radiolysis of water, 
354 


Hydroperoxy radical 
absorption spectra of, 
348 
Hydrophobic bonding 
in ion pair formation 
in aqueous solutions of 
electrolytes, 302 
in stabilization of protein 
structure, 517 
in tertiary structure of 
protein, 515 
2-Hydroxyacetophenone 
kinetics for proton trans- 
fer reaction of, 168- 
69 
Hydroxylamine 
as mutagen 
action of, 510 
Hydroxyl group 
protonation in alcohols, 
494-95 
reactivity in solution, 489- 
90 
in shock tube, 262 
Hydroxy lhydroquinone 
complex with boric acid 
measurement of rate of 
dissociation, 170 
Hydroxyl ion 
as catalyst 
in reduction of .-peroxo- 
cobalt complexes, 
176 
Hydroxyl radical 
relative rate constant in 
reactions of, 351 
yield from radiolysis of 
of nitric oxide solu- 
tion, 355 
Hylleraas method 
in wavefunctions, 464-65 


I 


Ice 
radiolysis of 
radical yields from, 355 
Ice point 
absolute temperature of, 
214 
Impact 
of electrons in mass spec- 
trometry, 482-86 








Impact Model 
in hot atom chemistry, 
29, 34, 39 
Incubation time 
in shock tube, 265 
Indene 
polar additions of deuter- 
ium bromide to, 335 
Inducers 
in protein synthesis, 507 
Induction time 
for hydroxyl absorption 
and emission in shock- 
ed hydrogen, 288 
Inert gases 
collisional deactivation 
by, 410 
see also Noble gases 
Information theory 
in time-correlation func- 
tions, 88-89 
Infrared spectra 
of iron pentacarbonyl, 
381 
of metal hydrates, 302 
of shocked ammonia, 283 
of shocked carbon dioxide, 
280 
of shocked nitric oxide, 


of symmetric hydrogen 
bonds, 385 
of xenon hexafluoride, 378 
Infrared spectroscopy 
in fused salt analysis, 
189-90 
long path 
in study of alkyl-O» re- 
actions, 415 
in study of water, 299 
Inheritance 
nonchromosomal 
mechanism of, 514 
Inner sphere mechanism 
of electron transfer, 175- 
76 
Insertion 
catalysts in, 117-21 
Insulin 
studies on, 6 
Integral Hellmann- Feynman 
theorem 
in molecular calculations, 
467-68 
Interatomic distances 
in fluoride salts of xenon, 
377-79 
Interchange energy 
in mixtures of chain mol- 
ecules, 156 
Interferometer 
in study of hydrogen oxi- 
dation in shock tube, 
289 
Interionic association 
of metal nitrates, sulfates 
and perchlorates, 
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310-11 
Interionic distance 
in fused salts, 188 
relation to enthalpy changes 
in liquid alkali halide- 
alkali nitrate systems, 
209 
relation to enthalpy of fused- 
salt mixtures, 194-99 
Intermolecular energy trans- 
fer 
in shock tubes, 251-59 
Intermolecular forces 
boiling point correlations 
with, 234-39 
Internal rotation 
activation energy in thia- 
activation energy in thio- 
amides and amides 
barriers to 
Hiickel theory and, 231 
about single bonds, 470- 
71 
International Critical Tables 
1926 Physical Chemistry 
constants of, 214 
Interstitial molecules 
in water lattice, 299 
Inverse temperature co- 
efficient 
in shock tube, 266 
Inversion of configuration 
in dehydration of dihydro- 
xyphenylnorborane, 
324 
Iodic acid 
condensation of, 311 
Iodide ion 
stability of water molecule 
configuration around, 
301 
in water 
infrared studies on, 300 
see also Halides 
Iodine 
hot, 38 
nuclear transformation of, 
36 


recombination reactions 
of, 401-2 
redox kinetics of oxidized 
states of, 176-77 
transfer reactions in atom 
of, 406 
see also Halogens 
Iodine disappearance 
as measure of free radical 
formation, 363 
Iodine isocyanate 
pi-complex intermediates 
in addition reactions of, 
336 
Iodobis(2, 2-bipyridyl)Cu(I1) 
iodide 


structure of, 383 
Iodomethane 
photosynthesis in shock 
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tube, 274 
Ionic binding 
in radical recombination 
reactions, 410 
Ionic fractions 
definition of, 193 
Ionic melt 
cohesive energy of, 191 
definition of, 192 
see also Fused salts 
fonic size 
ideality of fused-salt mix- 
tures and, 201-3 
Ionic solutions 
properties of, 5 
Ionic strength 
misuse of concept of, 
307 
Ionization 
in shock tube 
equilibrium and, 268 
of methane and acetylene, 
290 
rate constants of, 268 
of shocked gases, 266- 
72 


Ionization potential 
in alkenes 
bond strength and, 232 
in enthalpy of atomization, 
229 
mass spectrometry in de- 
termination of, 485, 
487 
Ion- molecule reactions 
in mass spectrometer 
sources in quantitative 
chemical kinetics, 246 
Ion neutralization 
in post irradiation lumi- 
nescence in 3-meth- 
ylpentane glass, 
360 


Ion pairing 
of hydrophobic ions, 302 
intermediates in reactions 
with low activation 
energies, 425 
Ions 
double mass spectrometry 
in study of reactions 
of, 362 
electrostatic interaction of, 
5 


equivalent conductance of 
pressure-size relation- 
ships and, 303 
high energy, 17 
produced in liquids 
reactions of, 357-63 
transfer in isomerization 
of irradiated butene-2, 
360 
Ion-solvent interactions 
in water solutions, 301-3 
Iridium 
as catalyst 
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in hydrogenation, 108-9 
Iron 
as catalyst 
in hydrogen reactions, 
112 
ligand exchange with com- 
plexes of 
mechanism for, 179 
oxidation by Co+3 
chloride ion in, 175 
oxidation by hydrogen, 
10 


reduction by Cr+2 
chloride ion in, 175 
sulphato complexes of 
electron transfer kinet- 
ics of, 175 
Iron carbonyl hydrides 
characteristics of, 389- 
90 
Iron hydrates 
infrared studies on, 302 
Iron-hydrogen distance 
in Hg Fe(CO)4, 390 
Iron pentacarbonyl 
structure in gas and solid 
phase, 381 
Iron porphyrins 
structure of, 381 
Isobutane 
substitution of C-H bonds 
in, 31 
Isomerization 
of alkenyl radical 
products of, 414 
cis-trans 
in irradiated benzene, 


in solutions of butene-2 
dissolved in benzene, 
275 
of gases in shock tube, 275- 
86 
of irradiated butene-2 in 
benzene, 369 
of irradiated butene-2 in 
dodecane solvent, 
360 
thermal 
of small ring compounds, 
421-25 
Isomers 
Cayley theory of, 219 
graph theory and, 221 
of halogenated ethanes, 
219 
of halogenated methane, 
219 
mathematical theory of, 
219-21 
of methane and methanol 
series, 220 
separation of 
gas chromatography in, 
138-39 
Isopiestic ratio 
of NaCl-BaCl, mixtures 
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compared to NaCl as 
reference, 312 
versus temperature, 313 
Isopropanol 
effect on hydrogen yield in 
radiolysis of water, 
354-55 
Isopropenylcyclobutane 
recyclization of, 421 
Isopropyl propionate 
hydrogen rearrangement 
in fragmentation of, 
494 
Isopropyl radical 
recombination rate of, 
411 
Isothermal compression 
in shock tube, 250 
Isotopes 
effects in gas reactions, 
436-38 
effects in hot hydrogen 
reactions, 32-33 
effects on hydrogen bond- 
ing in solids, 387-89 
moderator effects of, 
32 
separation of 
gas chromatography in, 
138 


K 


Katharometer 
in gas chromatography, 
129-30 
B-keto acids 
hydrogen transfer in de- 
carboxylation of, 
498 
Keto-enol transformations 
of bases during replication 
as source of mutations, 
511 
Ketones 
electron transfer rates 
between ketyls and, 
177 
field-emission mass spec- 
trometry of, 487 
first fragmentation pro- 
cess in statistical theory 
and, 485 
hydrogen rearrangements 
in mass spectra and 
photolysis of, 494 
Ketyl anions 
rates of recombination of, 


Kinetic energy 
of electrons, 357 
Kinetics 
activated complex formula- 
tion in, 471 
of benzidine rearrange- 
ments, 338, 340 
of free radical decay of 


post irradiated hydro- 
carbons, 364 
of gases 
literature on, 397-98 
of H903, 347-48 
in hot atom chemistry, 
18, 20-24 
of hydrogen atom dis- 
appearance in ice 
radiolysis, 356 
of hydrogen atom produc- 
tion in radiolysis of 
liquid hydrocarbons, 
366 
of hydrogen atoms in neu- 
tral solutions, 352 
of I recombination, 401 
means of studying, 246 
of nitrogen fixation in 
shock tube, 287 
of ozone-nitric oxide re- 
action, 420-21 
of peroxide production in 
water radiolysis, 
353 
time-correlation func- 
tions in, 99 
of unimolecular reactions 
of gases in shock tube, 
429 
Kirkwood equation 
for dielectric constant of 
polar liquids, 298 
Koltun models 
in studying tertiary struc- 
ture configurations, 
519 
Krypton 
as carrier gas in chroma- 
tography 
sensitivity of, 133 
fluoride salts of 
prediction of, 376 
structure of, 379-80 
ionization in shock tube, 
267 
Kubo's method 
for dielectric susceptibil- 
ity, 96-97 
in electrical conductivity, 
71-76 
for external forces, 71- 


indirect 
in hydrodynamics, 77- 
78 
for internal forces, 77- 
78, 89 
Kubo transform 
in time-correlation func- 
tions, 70, 74 


L 
Labeling 


with heavy isotopes in frag- 
mentation studies, 








498-99 
Laidler's formula 
for calculating bond energy, 
225 
Laminar flow 
duration in shock tubes, 


Laplace transform 
of time-correlation func- 
tions, 69 
Lasers 
in heating samples for 
quantitative chemical 
kinetics, 246 
in intermolecular energy 
transfer of gases in 
shock tube, 253 
Lattice energy 
of ionic salts 
compared with heats of 
fusion, 188 
Lattice model 
in mixtures of chain mol- 
ecules, 155-57 
of water structure, 
299 
Lattice vacancies 
in ionic salts, 204 
LCAO calculations 
in explaining spectra of 
HCo(CO), , 390 
modifications of, 462 
in molecular orbital deter- 
mination, 452-55 
Lead 
absorption in fused salts 
of, 189 
cohesive energy in ionic 
melts of, 191 
comparison with strontium 
in fused-salt mixtures, 
202 
Lead alkyls 
measurement by gas chro- 
matography, 134 
Lead bromide 
entropy in fused mixture 
with AgBr, 204 
Lead chloride 
entropy in fused mixtures 
of, 204 
heats of solution in fused 
mixtures of, 203 
recombination rate con- 
stant of, 179 
Lifetime 
of ion 
Samuel- Magee limit for, 
360 
Ligand-field theory 
in prediction of ground- 
state configuration of 
transition metals, 
380 
Limiting conductance 
of triamylbutylammonium 
ion in methanol, 305 
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Linear collisions 
between gas atoms in shock 
tube, 399 
Linear energy transfer 
cyclohexene-bicyclohexyl 
ratio in alpha particle 
irradiation of cyclohex- 
ane and, 367 
effect on hydrogen yield in 
irradiated hydrocarbons, 
370-71 
effect on yields in water 
radiolysis, 353 
Liquid hydrocarbons 
ESR studies on free radi- 
cals from irradiation 
of, 363 
Lithium 
entropy of fused-salt mix- 
tures of, 201-2 
exchange equilibria in 
fused-halide mixtures 
of, 200 
nuclear magnetic resonance 
in fused salts of, 199- 
200 
stability of water molecule 
configurations around, 
301 
in water 
infrared studies on, 
300 
see also Alkalis 
Lithium chloride 
conductance in dioxane- 
water mixture, 305 
enthalpy of fused-salt mix- 
tures of, 199 
equivalent conductance- 
pressure relationship 
in solutions of, 303 
see also Alkali halides 
Lithium halides 
reduced melting points in 
ionic melts of, 192 
Lithium hydride 
molecular orbital studies 
of, 456 
Lithium nitrate 
volume change in fusion of, 
188 
Living polymers 
electron transfer reactions 
in, 177 
Local energy method 
in molecular calculations, 
464 
Local equilibrium theory 
in time-correlation func- 
tions, 85 
London formula 
for dispersion energy, 
191 
Loop form 
of nucleic acid, 506 
Luminescence 
from chlorine atom re- 
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combination, 260 
of excited hydroxyl in 
shock tube, 290 
of gases in shock tube, 

267 


in 3-methylpentane post- 
irradiation, 360 

in shock tube oxidation of 
methane and acetylene, 
290-91 


M 


Macrocrystallinity 
in cell formation, 514 
Madelung constant 
for orientation of water 
molecules in crystalline 
hydrates, 389 
Magnesium 
exchange equilibria in fused- 
halide mixtures of, 
200 
Magnesium hydrates 
infrared studies on, 302 
Magnetic anisotropy 
of C-H bond, 57 
Magnetic moment 
formula for, 43 
Magnetic resonance 
broad-line 
in iron carbonyl hydride, 
92 


spectra of symmetric hy- 
drogen bonds, 385 
Magnetic susceptibility 
evaluation of, 58 
Magnetochemistry 
early studies in, 11-12 
Manganese 
conductance of ions of, 
305 
ligand exchange with com- 
plexes of 
mechanism for, 179 
solvent molecule exchange 
in aqueous solutions of, 
177 
Manganese carbonyl hydride 
C4y symmetry in, 391 
structure of, 390-91 
Manganese hydrates 
infrared studies on, 
302 
Manganese sulfate 
ultrasonic absorption of, 
168 
Many-electron theory 
in wavefunction calculations, 
466 
Many-parameter alternant 
method 
in molecular orbital cal- 
culations, 463 
Marcus-Rice model 
for unimolecular reaction 
rates, 426 
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Marcus theory 
for outer sphere electron 
transfer 
known rates compared 
with, 174-75 
Markownikov orientation 
in ring opening of substi- 
tuted cyclopropanes, 
329 
Mass spectrometry 
books on, 481 
fast flow discharge system 
and 
in atom transfer reaction, 
408 
in hot atom chemistry, 
16 
interpretation of spectra 
in, 487-500 
in measurement of exchange 
rates of atomic uxygen 
with Op, NO, NO», 
405 °2 ~ 
mechanisms of spectra 
produced in 
critical discussion on, 
496-98 
techniques for studying, 
498-500 
stability of fragments in, 
488-92 
in studying shocked systems, 
278-79 
in study of atom reactions, 
409 
theories in, 482-86 
Matrix isolation 
for quantitative chemical 
kinetics, 246 
Maxwell distribution 
of energy states in dissoci- 
ated gases, 399 
of translational speeds of 
gas molecules in shock 
tube, 251 
Melt 
ionic 
definition of, 192 
Mercaptans 
excited S atoms in forma- 
tion of, 410 
Mercuric chloride 
recombination rate constant 
of, 179 
Mercury 
as catalyst 
in hydrogenation reactions, 
107, 117 
chlorine complexes of 
average lifetime in LiCl 
of, 179 
in oxidation of hydrogen 
effects of anions on, 
107 
photosensitization for de- 
composition of nitrous 
oxide, 403 
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structure of five-coordinated 
compounds of, 384 
Mesomeric carbonium ions 
pi-bonding in, 321-36 
Metal hydrates 
infrared studies on, 302 
Metal-hydrogen bonds 
identification of vibration 
in, 390 
in transition metal hydrides, 
389-92 
Metal- metal bonding 
literature on, 376 
Metals 
complexes of 
kinetics for formation of, 
177-80 
transition 
catalysis by, 103-21 
five-coordination in, 380- 
84 
Metathesis reactions 
in shocked systems, 272- 
75 
1-Methallylic radical 
from radiolysis of butene- 
2, 364 
Methane 
Arrhenius parameters for 
transfer reactions in, 
405-6 
C-H bond moment in, 
470 
hydrogen abstraction by, 
408 


lowest reactive vibrational 
level in shock tube, 273 
mass spectrum of 
metastable transitions of 
the parent ion in, 484 
octupole moment in, 470 
methanol series and 
table of structural iso- 
mers, 220 
oxidation in shock tube, 
290-91 
pyrolysis of, 426 
reaction with atomic oxygen, 
404 
substituted 
enthalpies of atomization, 
227 
thermal decomposition in 
shock tube, 282-83 
Methanol 
appearance potential of, 
488 


behavior of electrolytes in, 
315 


effect of LET on hydrogen 
yield in irradiation of, 
371 

effect on peroxide yield in 
radiolysis of water, 
354 

field-emission mass spec- 
trometry of, 487 


proton transfer with o- 
chlorophenol, 173 

rate of exchange between 
bulk of solution and 
solvation sheaths of 
nickel and cobalt in, 
177 

stability of fragmentation 
paths of, 488 

in stabilization of water 
structure, 301 

statistical theory in frag- 
mentation of, 483 

yield of solvated electrons 
in, 361 

Methanol radical 

absorption spectra of, 

365 


Menthanol vapor 
charge exchange in xenon 
sensitized radiolysis of, 
362 
Methoxyiron(III)mesoporphy- 
rin-[X-dimethyl ester 
structure of, 381 
Methylacetylene 
heat of formation of, 
486 
Methylamine 
proton exchange with acetic 
acid, 173 
Methyl azide 
structure of, 11 
Methyl cyclohexyl ketone 
chain production of 
in cyclohexene acetalde- 
hyde, 368 
Methyl 4, 4-dideuterioeico- 
sanoate 
mass spectrum of, 496 
Methylene blue 
kinetics for photobleaching 
of, 181 
a-Methylene cyclanones 
proton spectra of, 55-56 
Methylene cyclobutane 
activation energy for pyro- 
lysis of, 425 
steric hindrance of allylic 
resonance in, 421 
Methylene cyclopropanes 
mechanisms for isomeri- 
zations of, 421-25 
Methylethyl ketone 
statistical theory in frag- 
mentation of, 483 
3- Methyl heptene 
yield from radiolysis of 
butene-1, 359 
Methyl iodide 
thermodynamic properties 
in acetone mixture, 
160 
Methyl ion 
in mass spectra of hydro- 
carbons, 486-87 
Methyl isocyanide 








thermal isomerization in 
shock tube, 278 
2-Methylpentene-1 
effect on absorption spec- 
tra of 3-methylpentane 
glasses, 365 
2-Methy1-8-quinolinol 
kinetics for bromination of, 
182 
Methyl] radical 
addition to propylene, 414 
migration in isomerization 
of alkenyl radical, 
414 
multiple additions to nitric 
oxide, 415-16 
recombination of 
rate of, 411 
in shock tube, 264 
splittings in ESR spectrum 
of, 470 
Methyltetrahydrofuran 
liquid and glass 
post-irradiation absorp- 
tion spectra of, 364 
5- Methyl undecene 
yield from radiolysis of 
hexene-1, 359 
Metmyoglobin 
location of azide ion on, 
515 
Microcoulometry 
in gas chromatography, 
135 
Migration 
of methyl moiety in alkenyl 
radical, 414 
Miller-Guggenheim equation 
application to nonelectro- 
lyte solutions, 150-51 
Miscibility 
in binary systems 
effect on pressure on, 
161 
Mitochondria 
presence of nucleic acids 
in, 514 
Mixture rule 
of Young 
extension of, 308 
Mixtures 
of chain molecules 
congruence in, 152-53 
corresponding states in, 
153-55 
lattice model in, 155- 
57 
of fused salts, 193-209 
heat capacity in, 154-55 
mass spectrometry in anal- 
ysis of, 486 
temperature in, 154-55 
Mobility 
of ions in irradiated hydro- 
carbons, 358 
Moderators 
in gas phase, 35-37 
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helium, 19 
in liquids, 37-38 
neon, 19 
Moffitt equation 
to fit optical rotatory dis- 
persion data on proteins, 
515 
Molal volume 
of electrolytes 
limiting law for, 306 
Molar magnetic rotation 
in solid and fused salts, 
190 
Molar refractivity 
in solid and fused salts, 
190 
Molar susceptibility 
in diamagnetism, 60 
Molar volume 
of water 
as predicted by Significant 
Structure Theory, 299 
Molecular-atomic beam 
shock tube driven 
development of, 248 
Molecular energetics 
equations in, 467-68 
Molecular ions 
curling up of, 492 
rate of decomposition of 
ionized forms of, 482- 
83 
stability of fragments of, 
488-92 
Molecular orbitals 
applications of, 463 
calculation of 
configuration interaction 
in, 454-56 
errors in, 452 
references for, 454-55 
Slater-type orbitals in, 
453-54 
formula for, 452 
Gaussian functions in cal- 
culation of, 453, 
455 
of hydrocarbons, 461 
Molecular structure 
determination of, 2, 3, 
7 
of noble gases, 376-80 
Molecule- molecule collisions 
in shocked gases, 269 
Molecule- molecule reactions 
in gases, 431-32 
Molecules 
electron distribution in, 
469-70 
internal rotation about 
single bonds in, 470-71 
reaction kinetics of, 471- 
72 
Molybdenite 
structure of, 3 
Molybdenum pentachloride 
structure in gas and solid 
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states, 381 
Monohalomethanes 
halogen displacement in, 
26 
Monte Carlo process 
in kinetics, 471-72 
in molecular calculations, 
464 
Morse function 
Sutherland's constant and, 
233 
Motion 
equations of 
in time-correlation func- 
tions, 68-70 
Mulliken's formula 
for bond energy of eclip- 
sed and staggered eth- 
ane, 231 
for enthalpy of atomization, 


Multiplying system 

in kinetic theory, 23 
Mutagens 

base changes and, 509-12 


N 


N- 
in shock heated nitrogen, 
269 
N-acetyl-O, N-diphenylhydro- 
xylamine 
rearrangement of, 341 
Naphthalene 
excited state in radiolysis 
of, 369 
in 3 methylpentane, 2 meth- 
ylpentene-1 glass 
electron capture by solute 
of, 361 
Naphthalene-tetrahydrofuran 
absorption spectra from 
radiolysis of solutions 
of, 365 
B-naphthol 
proton transfer of excited 
state of, 174 
Navier-Stokes equation 
for behavior of gases in 
shock tube, 252 
in transverse forces, 77- 


Nearest neighbors 
in fused salts, 188-89 
Negative ion state 
formation in vibrational 
excitation of subexcita- 
tion electrons, 357 
Neon 
in iodide recombination, 
401 
moderator, 19 
Neopentane 
field-emission mass spec- 
trometry of, 487 
pyrolysis of 
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homogeneous catalysis 
by HCl in, 441 
radical displacement in, 
26 
Neptunium 
rate law for reduction of, 
176 


Nernst-Einstein relation 
between diffusion coeffi- 
cients and mobilities 
in irradiated hydro- 
carbons, 358 
Neutralization 
of ion pairs, 358 
Neutron diffraction 
in characterization of hal- 
ide salts of noble gases, 
377 
limitations in symmetrical 
hydrogen bonding, 
385 


Neutrons 


thermal dissociation in 
shock tube, 278 
Nickel 
as catalyst 
in hydrogenation, 112 
kinetics for formation of 
monooxalato complex of, 
178 
phosphate complexes of, 
178 


mechanism for 
EDTA exchange with com- 
plexes of, 179 
ligand exchange with com- 
plexes of, 179 
solvent molecule exchange 
in methanol solutions of, 
177 
structure of five-coordinated 
compounds of, 382 
substituent effects on disso- 
ciation rate of pyridine 
complexes of, 179 
Nickel hydrates 
infrared studies on, 302 
Niobium 
structure of compounds of, 
1 


Nitrate ion 
as catalyst 
in reduction of .-peroxo- 
cobalt complexes, 
176 
vibrational spectrum in 
different media, 189 
in water 
infrared studies on, 300 
Nitrate radicals 
kinetics for production of, 
181 


Nitrates 
cadmium complexes with 
bromine in molten mix- 


SUBJECT INDEX 


tures of, 180 
entropy of fused-salt mix- 
tures of, 201-2 
volume change in fusion of, 
188 
Nitric oxide 
addition to vinyl radicals, 


a3 catalyst for recombina- 
tion of hydrogen atom 
in shock tube, 402 
multiple additions of methyl 
radicals to, 415-16 
reaction with ozone in flow 
system, 420 
solutions of 
as new system to study in 
radiation chemistry, 
355 
as third body for I recombi- 
nation, 401 
Nitriles 
mass spectra of, 492 
Nitrite 
relative rate constant for 
reaction with hydroxyl 
radical, 351 
Nitrobenzene 
kinetics for 
aluminum complex forma- 
tion, 180 
formation from radical 
anion, 181 
radical anion of 
formation and dismutation 
reaction of, 181 
Nitrocyclohexane 
nitro-aci tautomeric re- 
action of, 173 
Nitrogen 
behavior in shock tube, 
252 


in carbon-nitrogen bond 
stabilizing effect on free 

electron pair, 489-90 

formation in radiolysis of 
cyclohexane in presence 
of nitrous oxide, 360 

fragmentation processes in 
compounds of, 489-90 

reaction of electronically 
excited oxygen atom 
with, 409 

recombination in shock tube, 
402 


temperature in shock tube, 


valence calculations in com- 
pounds of, 460-61 
vibrational relaxation in 
shock tube, 256 
Nitrogen-15 
fragmentation studies, 
498 
Nitrogen dioxide 
in decomposition of chloro- 
picrin in shock tube, 280 


Nitrogen discharge 
for production of atomic 
oxygen, 402 
Nitrogen fixation 
kinetics in shock tube, 
287 
Nitrogen mustards 
as mutagens, 510 
Nitrogen peroxide 
decomposition of, 8 
Nitrogen trioxide 
from atomic recombination, 
405 
Nitro group 
susceptibilities of, 58 
Nitroso compounds 
nature of, 11 
Nitrous acid 
as mutagen, 509 
Nitrous oxide 
in capture of electrons in 
radiolysis of cyclohex- 
ane, 360 
in determing relative rate 
constant of hydrated 
electron, 350 
mercury-photosensitized 
decomposition of, 
403 
photolysis of 
atomic oxygen from, 409- 
10 
thermal decomposition in 
shock tube, 282 
N-Nitraniline 
pi-complexes in acid cata- 
lyzed rearrangement of, 
338 
NO 
vibrational relaxation in 
shock tube, 256 
Noble gases 
covalent bonding in, 376 
de-excitation of chemically 
active large molecules 
in shock tube by, 258- 
59 
ionization in shock tube, 


molecular structure of, 
376-80 
thermodynamic data for, 
240 
Nonaqueous solutions 
electrolyte behavior in, 
314-15 
Nonchromosomal inheritance 
mechanisms of, 513-14 
Nonelectrolytes 
properties of solutions of 
see also Solutions, non- 
electrolyte 
Nonequilibrium region 
in unimolecular reactions 
behavior of gases in, 
432-33 
Non-octet ions 








absorption in fused salts 
of, 189 
7-Norboradienyl 
structure of, 329 
exo-2- Norbornylamine 
deamination of, 332 
Norbornyl systems 
proton transfer in, 331 
Nuclear magnetic resonance 
in anisotropic shielding 
determination, 58-60 
in fused-salt analysis, 190, 
199-200 
in kinetic measurements 
of proton transfer re- 
actions, 168-69 
in mean shielding determi- 
nations, 50-58 
measurements in ion sol- 
vent interactions, 301 
in proton transfer process- 
es, 173 
in study of kinetics of metal 
complex formation, 
177 
time-correlation functions 
in, 95 
Nuclear recoil 
in hot atom chemistry, 
16-24 
Nuclear transformations 
use in hot atom chemistry, 
17-18 


Oo 


ocs 
sulfur from ultraviolet 
photolysis of, 410 
Octahedral coordination 
of compounds of noble 
gases, 381 
in five-coordinated copper 
compounds, 383 
of solid phase molybdenum 
pentachloride, 
381 
Octahydrophenanthrenes 
paramagnetism in, 51 
Octupole moment 
in methane, 470 
Olefins 
addition of HCl to, 431 
bond energy in 
Zahn formula for, 228 
conjugated 
hydrogenation of, 110-11 
diamagnetism in, 54-55 
dimer yield from radiolysis 
of, 359 
field-emission mass spec- 
trometry of, 487 
hydrogenation of, 108-9, 
112-13, 116-17 
hydrogen rearrangements 
in 
oxidation of 
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palladium in, 118 
polymerization of, 119-20 
pyrolytic elimination from 

esters of, 494 
radiolysis of 

free radicals from, 

364 
reaction of atomic oxygen 
with, 402-3 
reaction with excited sul- 
fur, 410 
separation of isomers of, 
138-39 
shielding in, 54-55 
Onsager model 
for effect of field strength 
on ion yield in irradiated 
hydrocarbons, 359 
Operator gene 
in protein synthesis, 507 
Optical reflectivity technique 
for explaining shock front 
structure in argon, 252 
Orbital theory 
in explaining pi- complex 
stability, 326 
Organic compounds 
enthalpies of formation of, 
218 
Orientation factor 
formula for, 59 
Orthoterphenyl 
effect of LET on hydrogen 
yield in radiolysis of, 
370 
Oscillation 
in explaining existence of 
nonclassical carbonium 
ions, 324 
Oscillators 
in mass spectra theory, 
482-83 
Osmium 
bipyridine complexes of 
redox kinetics of, 176 
Osmotic coefficient 
relation to concentration 
at high temperature, 
313 


for tetra-alkyl ammonium 
halides, 302 
Osmotic pressure 
of ions and undissociated 
salts, 5 
Outer sphere mechanism 
of electron transfer, 174- 
76 
Overlap integral 
in alkenes 
bond strength and, 231 
Oxidation 
of copper, 105 
of gases in shock tube, 286- 
91 


of hydrogen, 104-17 
of iron, 105 
of olefins, 118 
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Oxidizing species 
in water radiolysis, 353 
Oxobis-acetylacetone vana- 
dium 
structure of, 381 
Oxygen 
addition of alkyl radical 
to, 414 
binding in hemoglobin, 
12 


in carbon-oxygen bond 
stabilizing effect of free 

electron pair, 489-90 

dissociation and recombi- 
nation rates in shock 
tube, 261 

fragmentation processes in 
compounds of, 489-90 

in ozone decomposition in 
discharge systems, 
402 


radiation chemistry of com- 
pounds of, 347-56 
reactive 
in shock tube, 263 
recombination in shock 
tube, 399 
triplet state of, 11-12 
vibrational relaxation in 
shock tube, 255 
Oxygen bridge 
in polar-polar mixtures, 
159 
Ozone 
decomposition of 
quantum yields from, 
402 


reaction with nitric oxide 
in flow system, 420 

ultraviolet photolysis of, 
409 


P 


Pair bonds 
interaction constants of 
new Zahn's model for, 
228 
Palladium 
as catalyst 
in oxidation of olefins, 
118 
Paraffins 
bond angles in, 230 
see also Alkanes; Satu- 
rated hydrocarbons 
Paramagnetism 
second-order, 51 
Pariser-Parr method 
in pi-electron systems, 
458-60 
in sigma electron systems, 
462 
Partition functions 
in statistical mechanics, 


67 
Pentabromophenol 
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chromoisomeric silver 
salts of, 5 
Pentacyanocobaltate 
hydrogenation of, 110-11 
in deuterium-hydrogen 
exchange, 110 
Perchlorates 
infrared studies of 
for hydrates, 302 
in water, 300 
Perchloric acid 
radiolysis of, 355 
Peptides 
enthalpy of formation of, 
241 


Perdeuterocyclohexane 
effect of scavenger on 
yield of deuterium from, 
365 
Perfluorinated compounds 
in mixtures, 161 
Perfluoromethylcyclohexane 
coexistence curves in 
CCl4 mixtures of, 
162 


Perfluoropropylene 
flash photolysis for pro- 
duction of CF, , 411 
Perhydroxyl radical 
rate constant in radiolysis 
of water, 349 
Perinaphtenone ketyl anion 
rate of recombination of, 
181 
Peroxide 
effect of solutes on yield 
of, 354 
reaction in shock tube 
role in hydrogen oxidation, 
288 


tu-Peroxo-cobalt complexes 
reduction of, 176 
Peroxyacetyl radical 
chain terminating combi- 
nation of, 415 
Perxenate ion 
characterization of, 377 
structure of, 379 
Perylene 
proton transfer of excited 
state of, 174 
Phase 
effect on ferric chloride 
reduction in irradiated 
mixtures, 370 
Phenetole 
kinetics for bromination 
of, 182 
Phenolic group 
effect on reduction of or- 
ganic cobalt (III) com- 
plexes, 176 
Phenyl-CO-bond 
cleavage of, 490 
Phenylethyl system 
resonance in, 330 
Phenyl groups 
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migration in molecular 
ions, 492 
Phenylhydroxylamine 
kinetics for formation of, 
181 
1- Phenyl-2d-naphthylhydra- 
zine 
kinetics for rearrangement 
of, 338 
1-Phenylpropene 
polar additions of deuter- 
ium bromide to, 335 
Photochemical systems 
importance of electronical- 
ly excited atoms in, 
409 
Photoelectric excitation 
in gas energy transfer, 
259 


Photographic absorption spec- 
troscopy 
of carbon bisulfide pyrol- 
ysis in shock tube, 
280-81 
Photo-ionization 
of gases in shock tube, 
269 
in mass spectrometry, 
487 
Photoly sis 
of alkyl ketones 
hydrogen rearrangements 
in, 494 
in determination of rate 
constant of oxygen- 
nitrogen dioxide atomic 
addition reaction, 409 
flash 
for production of CF, 
radicals, 411 
of nitrous oxide 
atomic oxygen from, 409- 
10 
ultraviolet 
of OCS, 410 
Photo-oxidation 
in study of alkyl radical- 
Op» addition reactions, 
414-15 
Photosynthesis 
of iodomethane in shock 
tube, 274 
o-Phthalic acid 
rate of recombination of 
protons in, 172 
Pi-bonding 
in tetracarbonyl acryloni- 
trile iron, 384 
Pi-complexes 
in carbon compounds, 321- 
44 
equivalent orbital descrip- 
tion of, 334 
intermediates in electro- 
philic additions, 335- 
36 
sandwich 


structure of, 342-43 
Pi-electrons 
theories of, 457-60 
Piperidine 
effect on yield of isomer- 
ization of irradiated 
butene-2, 360 
hydrogen bonds in mix- 
tures with, 160 
Plasmas 
as source of reactive mo- 
lecular fragments for 
quantitative chemical 
kinetics, 246 
Plastids i 
presence of nucleic acids ; 
in, 514 i 
Platinum 
as catalyst 
in hydrogenation, 109- 
10 


five-coordinated compounds 
of 
structure of, 382-83 
Platinum hexafluoride 
oxidation of xenon with, 
376 


Poisson- Boltzmann equation 

in calculating activity co- 
efficients of electrolytes, 
307 

derivation for chemical 
potential for symmetri- 
cal electrolytes, 305- 
7 


Polarity 
in alkenes 
bond strength and, 232 
Polarizability 
electric 
diamagnetic susceptibil- 
ity in relation to, ; 
57 | 
in magnetic birefringence, i 
50 





in formula for potential in 
ionic melt, 191 

ideality of fused-salt mix- 
tures and, 202-3 

macroscopic 

calculation of, 75-76 
net 
in time-correlation func- 

tions, 96 

number of CH, groups and, 
235 . 

role in four-center mol- 
ecule-molecule reactions, 
440 

Polarization energy 

in fused-salt mixtures, 

195 
Polar liquids 

boiling points of, 237-39 

Kirkwood equation for 
dielectric constant of, 
298 








Polyatomic systems 
in shock tube, 272-75 
Polymerase enzyme 
in nucleic acid replication, 
505-8 
Polymerization 
of boron hydroxides 
kinetics for, 182 
of olefins, 119-20 
Polypeptides 
folding in, 12-13 
Polyribosomes 
in protein synthesis, 
508- 
Polyuracil 
coding in protein synthesis, 
507 
Porphyrins 
structure of, 381 
Positrons 
reactions with inorganic 
ions, 180 
Potassium 
enthalpy of fused-salt mix- 
tures of, 197, 199 
entropy of fused-halide 
mixtures of, 201 
exchange equilibria in 
fused-halide mixtures 
of, 200 
in liquid K-Na alloys 
ultrasonic absorption in, 
182 
nuclear magnetic resonance 
in fused salts of, 199- 
200 
see also Alkalis 
Potassium chloride 
entropy in fused mixtures 
with PbClg, 204 
equivalent conductance- 
pressure relationship 
in solutions of, 303 
Potassium hydrogen chloro- 
maleate 
structure of, 386-87 
Potassium ions 
in solution 
infrared studies on, 
300 
Potassium nitrate 
cadmium complexes with 
bromine in molten mix- 
tures with NaNOg, 
180 
effect on hydrogen yield in 
radiolysis of water, 
354 
enthalpies in fused-salt 
mixture with KC10O, , 
201 


volume change in fusion of, 
188 
Potassium perchlorate 
enthalpies in fused-salt 
mixture with KNOg , 
201 
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Potassium peroxylamine 
disulfonate 
electron spin exchange in, 
177 
Potential 
in ionic melt 
formulas for, 191-92 
Potential energy 
change in fused-salt mix- 
tures, 195 
Prediction theory 
in time-correlation func- 
tions, 88-89 
Pressure 
boiling point relationship 
with 
in n-alkanes, 237 
effect on average decom- 
position rate constant, 
426 
effect on miscibility of 
binary systems, 161 
of mass spectrometry ion 
sources, 489 
Pressure broadening 
time-correlation functions 
in, 97 
Pressure jump relaxation 
technique 
in kinetics of metal com- 
plex formation, 178, 
180 
Product rules 
of Dewar 
literature on, 338 
Propane 
field-emission mass spec- 
trometry of, 487 
mass spectrum of 
calculation of, 482-83 
produced by charge ex- 
change with slow ions, 
486 
photoionization of, 487 
proton spectra of, 57 
from radiolysis of n-butane, 
362 
Propanols 
statistical theory in frag- 
mentation of, 483 
Propionaldehyde 
hydrogenation of, 111 
Propionic acid 
formation of protonated 
form of 
fragmentation of n-propyl 
propionate in, 494 
n-Propylamine 
statistical theory in frag- 
mentation of, 483 
n-Propyl propionate 
hydrogen rearrangements 
in fragmentation of 
scrambling in, 494 
Proteins 
folding of chains in, 12- 
13 
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synthesis of 
nucleic acids in, 503-7 
sequence in 
spatial structure and, 
518-21 
Protolysis 
determination of rate con- 
stants of, 172-74 
Protonated cyclopropane 
structure of, 329 
Proton magnetic resonance 
in HCo(CO),4 , 390 
measurements for diffusion 
coefficient of water, 
304 
in symmetric hydrogen 
bonds, 385 
Protons 
average lifetimes in ex- 
change reactions, 168- 
69 


recombination with anions, 
172-73 

shift in cyclopropane, 
330 


transfer of 
in different systems, 
173-74 
electrochemistry as meth- 
od for determining rate 
of, 170 
in hydrogen transfer to 
carbonyl oxygen, 497- 
98 
in norbornyl system, 
331 
nuclear magnetic resonance 
in study of, 173 
reactions involving, 362 
Proton spin-lattice relax- 
ation time 
in water, 301 
Pulse radiolysis 
for absorption spectra of 
, 348 
hydrocarbons, 364-65 
Purines 
in nucleic acids, 505 
Puromycin 
inhibition of protein syn- 
thesis by, 513 
Pyracene 
alkali radical ion complexes 
of 
reaction rates of, 


Pyridine 
in nickel complexes 
substituent effects on 
dissociation rate of, 
179 
Pyridine-2-azo-p-dimeth- 
ylaniline 
in transition metal com- 
plexes 
kinetics for formation of, 
179 
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Pyrimidines 
in nucleic acids, 505 
Pyrogallol 
proton exchange on free 
radical of, 173-74 
Pyrolysis 
of gases, 421-31 
of shocked gases, 275-86, 
430 


Q 


QAS 
coordination with platinum, 
382 
Quadrupole relaxation time 
in ion-water interactions, 
302 


Quantum chemistry 
literature of, 472-73 
Quantum mechanics 
applied to mechanism of 
mutation, 511 
diamagnetism and, 60, 
63-64 
in estimating activation 
energies of chemical 
reactions, 438-42 
in fused salt theories, 
191 
in structure determination, 
9-10 
in time-correlation func- 
tions, 70 
in valence theory, 451-73 
Quantum numbers 
inner and outer, 9 
Quantum yields 
of ozone decomposition in 
red light, 402 
Quasi-equilibrium rate theory 
for fate of excess energy 
from excited cyclohexane, 
366 
Quenching devices 
for shock tube, 250 
Quenching reaction 
of ozone, 409 
Quinamine 
rearrangment of, 341-43 
8-Quinolinol 
kinetics for bromination of, 
182 


R 


Radiation 
damage from 
hot atom chemistry and, 
18 
in gas chromatography, 
131-33 
intermittent 
to measure free radical 
lifetime, 363 
Radiation chemistry 
literature on 347 
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Radiation overshoot 
in shock tube, 267 
Radical-molecule complex 
of gases in shock tube, 401 
Radicals 
chemically activated 
decomposition of, 425 
combination reactions of 
absolute rate constants 
for, 350 
dependence of yield on 
structure 
empirical rule for, 364 
in fast reactions 
kinetics of, 180-81 
recombination reactions 
of, 410 
yield in water radiolysis 
measurement of, 351 
Radioly sis 
in radical reactions, 180 
Radiometric porous-frit 
method 
for study of diffusion co- 
efficient, 305 
Radon 
fluoride salt of, 380 
Raman spectroscopy 
applied to 
iron pentacarbonyl, 381 
xenon hexafluoride, 378 
in fused-salt analysis, 189- 
90 


Ramsey formula 
for diamagnetic susceptibil- 
ities, 60 
Rare gases 
entropy change in fusion of, 
188 


see also Noble gases 
Rate 
of atom addition, 402 
early studies on, 8 
of radical dimerization 
determination of, 411 
time-correlation functions 
in, 94-95 
Rate constant 
for decomposition of ion- 
ized molecular ions 
formula for, 482 
statistical theory in deter- 
mination of, 483-84 
in gas kinetics, 398 
for hydroxyl radical reac- 
tions, 351 
for hydrazine dissociation 
in shock tube, 285 
for ion recombination in 
irradiated hydrocarbons, 
358 
for ozone-nitric oxide reac- 
tion, 420-21 
for proton transfer to irra- 
diated ammonia, 360 
for reaction of electron with 
solvent, 349 


for rupture of carbon- 
hydrogen bonds in meth- 
ane, 283 
thermonuclear 
for recombination of gas- 
es in shock tube, 402 
Rate law 
for dissociation of ammonia 
in shock tube, 283-84 
Reaction paths 
multiplicity of, 28 
Reaction probability 
per collision 
for hot tritium atoms re- 
acting with butane, 
366 
Reactions 
fast 
in solution, 167-83 
stripping, 31 
threshold of, 15 
Reactivity integral 
in collision theory, 21 
Rearrangement 
of camphene hydrochloride 
stereospecificity of, 
327 


from side chain into aro- 
matic nucleus, 337-38 
Reciprocal mixtures 
of fused salts, 204-9 
Recoil technique 
in hot atom chemistry, 
16-24 
Recombination 
atomic 
table of rates, 400 
theory of, 437-38 
of gases 
shock tube data on, 399 
in gas phase abstraction 
reactions, 419-20 
of radicals from photolyzed 
azobisisobutyramidine, 
341 
rate constants for, 261 
three-body 
in shock tube, 260-64 
within single codon 
significance of, 512 
Recyclization 
in small ring compounds 
leading to ring enlarge- 
ment, 421 
Red light 
ozone decomposition in 
quantum yields from, 
402 
Red shifts 
in absorption of fused salts, 
189 


Reduced equation of state 
formula in ionic melts, 
192 
Reduction 


of carbo: 
of chromium, 


lic acids 


106-7 
104-5 








Regression hypothesis 
in time-correlation func- 
tions, 82-85, 89 
Regulator gene 
in protein synthesis, 
507 
Relativistic correction 
in molecular orbitals, 452 
Relaxation time 
of C-H bond, 28 
of gases in shock tube, 253 
of inversion of heavy li- 
gands, 31 
of lattices in typical fused 
salts, 189 
proton spin-lattice 
in water, 301 
quadrupole 
in ion-water interaction, 
302 
Replication 
of nucleic acids, 503-8 
Repressor substance 
in protein synthesis, 507 
Repulsion 
constancy of ratio to total 
energy, 469 
in ionic melt, 191 
nonbonded 
bond length and, 233 
values for 
carbon-carbon bond, 
230 
carbon-hydrogen bond, 
30 


hydrogen- hydrogen bond, 
230 


Resonance 
allylic 
in stabilization of biradical 
transition state, 421 
in arylnorbornyl system, 
330 
fragmentation paths and, 
488-89 
in methanol fragments, 
488 
Resonance energy 
of benzene, 228 
in enthalpy of atomization, 
229 
see also Bond energy; 
Enthalpy 
Resonance hybrids 
as stable reaction interme- 
diates, 326 
Resonance integral 
in pi-electron systems, 
458-60 
in sigma-electron systems, 
461 
Retention time 
in gas chromatography, 
137-38 
Retro-Diels- Alder dissoci- 
ation 
of cyclohexenes in shock 
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tube, 275 
Rhenium chloride 
structure of, 380-81 
Rhodium 
as catalyst 
in polymerization of ole- 
fins, 120 
structure of five-coordi- 
nated compounds of, 
382 


Rhodium hydrides 
structure of, 391 
d- Ribose 
field-emission mass spec- 
trometry of, 487 
Ribosomes 
in protein synthesis, 506, 
509 


Rice-Ramsperger-Kassel- 
Marcus model 
for unimolecular reactions 
in gases, 435 
Rigid body motion 
assumption for atomic dis- 
tance in fluoride salts 
of xenon, 378 
Ring currents 
in aromatic compounds, 
53, 63 
benzene anisotropy and, 
4 


molecular diamagnetism 
and, 61 
Ring formation 
in thermal decomposition 
of gases 
low A-factors in, 428 
RNA 
double stranded 
in viruses, 508 
structure of, 503-7 
transfer 
characteristics of, 509 
Rotating sector method 
for absolute recombination 
rates for radicals, 411 
Rotational excitation 
of electrons at low energies, 
357 
R R K theory 
for comparative lifetimes 
of excited gases, 405 
Rubidium 
ammonia complex in elec- 
tron transfer reactions, 
174-75 
comparison with thallium 
in fused-salt mixtures, 
202 
enthalpy of fused-salt mix- 
tures of, 197, 199 
nuclear magnetic resonance 
in fused salts of, 199- 
200 
stability of water molecule 
configuration around, 
301 
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see also Alkalis 
Rubidium chloride 
entropy in fused mixtures 
with PbCly , 204 
Rubidium iodi 
conductance in dioxane- 
water mixture, 305 
Rubidium nitrate 
volume change in fusion 
of, 188 
Ruthenium 
as catalyst 
in deuterium-hydrogen 
exchange, 107-8 
in hydrogenation of acety- 
lene, 117-18 
structure of five-coordi- 
nated compounds of, 
382 


Saddle point 
of shocked gases, 274 
Salicylaldehyde 
kinetics for proton transfer 
reaction of, 168-69 
bis-Salicylaldehyde isopro- 
pylenedi-imine copper 
monohydrate 
structure of, 383 
Salts 
fused 
solution chemistry of, 
187-209 
see also Fused salts 
Samuel- Magee limit 
for ion lifetime, 360 
Sarcosine 
mechanism for exchange 
with metal complexes, 
179 
Saturated hydrocarbons 
field-emission mass spec- 
trometry of, 486-87 
statistical theory in frag- 
mentation of, 483 
Scattering 
applications of theory of, 
472 


Scattering cross section 
of neutrons 
time-correlation functions 
in, 97-98 
Scattering density 
for hydrogen nucleus in po- 
tassium hydrogen chloro- 
maleate, 387 
Scavengers 
effect on deuterium yield 
from perdeuterocyclo- 
hexane, 365 
in liquids, 37-38 
Scavenging 
of positive ions 
ammonia in, 
360 
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Scheibe's rule 
in pi-electron systems, 
460 
Schrédinger equation 
in electronic structure 
determination, 451 
Scrambling 
in hydrogen rearrangements, 
493-94 
in labeling studies of frag- 
mentation processes, 
498 
Secondary reactions 
as source of error in deter- 
mining A-factors for 
hydrogen atom abstrac- 
tion by methyl radical, 
416 


Selection rules 
for energy loss of electrons, 
356 


Selenium 
addition to olefins, 410 
Self Consistent Field Orbit- 
als 
in calculating total energy 
of electrons involved in 
pi cloud, 343-44 
in electronic structure 
determination, 451- 
56 
Semidine 
kinetics for rearrangement 
of, 338 
Semi-ion pair model 
for predicting four-center 
molecule-molecule re- 
actions, 440 
Sequential minimization 
in explaining forces con- 
trolling protein con- 
figuration, 518 
Shear viscosity 
coefficient of 
calculations of, 77-78 
derivation of, 92-93 
Shielding 
of acetylenes, 53-54 
of C-C single bonds, 56-57 
of C-H single bonds, 56- 
57 
of cyclopropane ring, 53 
diamagnetic anisotropy 
and, 50-60 
mean, 50-58 
in olefins, 54-55 
Shielding constant 
in diamagnetism, 43 
Shock bifurcation 
in shock tube, 247 
Shock front structure 
due to diatom dissociation 
and recombination, 259- 
64 
Shock trajectory 
reflected and incident 
deviation from ideal, 
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247 
Shock tube 

Boltzmann distribution in, 
261 

calculation of shock front 
structure in, 252 

CN polymer growth in, 
250 


correction for cooling rate 
in, 249 
data on complex molecules 
in, 246 
diatom dissociation and re- 
combination in, 259- 
64 
gases in 
recombination of, 399 
rotational relaxation time 
of, 251 
translational speeds of, 
51 


intermolecular energy 
transfers in, 251-59 
isothermal compression in, 
250 
laser system from, 253 
noble gases in 
de-excitation of, 259 
nonuniform flow in, 246 
operation and technique, 
246-51 
optical reflectivity tech- 
nique in, 252 
pre-excitation in, 257 
pyrolysis of gases in 
kinetics of, 429-31 
table of, 430 
quenching devices in, 250 
as reaction vessel, 245- 
46 
single pulse device in 
for four-center reactions, 
272-75 
in gas ionization, 275- 
86 


procedure for, 249 
sodium line reversal in 
temperature estimates 
from, 258 
ultrasonic absorption stud- 
ies of gases at room 
temperature in, 253 
Shock waves 
behavior of, 246 
Sigma-electrons 
theories of, 460-62 
Significant Structure Theory 
as applied to water, 299 
Silver 
absorption in fused salts 
of, 189 
bipositive, 6 
as catalyst 
effects of amine complexes 
on, 106 
in hydrogenation, 105-6 
chromoisomeric salts of, 


5 
cohesive energy in ionic 
melts of, 191 
comparison with sodium 
in fused-salt mixtures, 
202 
complex formation in nitrate 
melt solvents, 209 
dispersion interactions in 
fused-salt mixtures, 
196-97 
enthalpy of fused-salt mix- 
tures of, 199 
entropy of fused-salt mix- 
tures of, 201-2 
ionic radius of, 194 
Silver bromide 
entropy in fused mixtures 
with PbBry, 204 
Silver chloride 
enthalpy of fused-salt mix- 
tures of, 199 
entropy in fused mixture 
with S, 204 
Silver halides 
fused-salt mixtures of, 
197, 199 
heats of solution in liquid 
alkali nitrates, 208 
Silver nitrate 
in fused-salt mixtures, 
194 
Silver-silver chloride elec- 
trode 
em fof, 309 
Silver sulfide 
entropy in fused mixture 
with AgCl, 204 
Simulated potential functions 
to explain large isotope 
effects on hydrogen 
bonding in solids, 
388 
Single minimum potential 
function 
isotope effect on hydrogen 
bonding in solids as 
distinguished from double 
minimum, 388-89 
Singlet stage 
of benzene 
energy transfer from, 
370 
Slater theory 
for unimolecular reactions 
of gases, 435 
Slater-type orbitals 
formula for, 453 
SN mechanism 
in metal complex formation, 
178-79 
SN) mechanism 
in metal complex exchange, 
178-79 
Sodium 
comparison with silver in 
fused-salt mixtures, 202 








entropy of fused-salt mix- 
tures of, 201-2 
exchange equilibria in fused- 
halide mixtures of, 
200 
in liquid K-Na alloys 
ultrasonic absorption in, 
182 
nuclear magnetic resonance 
in fused salts of, 199- 
200 
stability of water molecule 
configurations around, 
301 
see also Alkalis 
Sodium carbonate 
entropy in fused mixture 
with CaCOg, 204 
fused-salt mixture of 
Nag SOqgand, 200 
Sodium chloride 
coordination numbers in 
melted and solid states 
of, 189 
discrepancies in measure- 
ments of activity co- 
efficients for solutions 
of, 310 
Sodium dodecyl micelle 
average lifetime of benzene 
molecule in, 183 
Sodium ions 
in solution 
infrared studies on, 
300 
Sodium line reversal 
in shock tube 
temperature estimates 
from, 247, 258 
Sodium nitrate 
cadmium complexes with 
bromine in molten mix- 
tures with KNOz , 
180 
excess volumes in fused- 
salt mixtures of, 195 
Sodium sulfate 
fused-salt mixture of 
Na gCOgand, 200 
Solutions 
associated 
ideal, 157 
thermodynamic proper- 
ties of, 157 
polar and nonpolar mix- 
tures in, 157-58 
Hildebrand-Scatchard treat- 
ment of 
extension of, 150 
nonelectrolyte 
binary systems in, 160- 
63 
gas chromatography in 
study of, 147-52 
liquid-liquid equilibria in, 
160-63 
literature on, 147-52 


SUBJECT INDEX 


properties of, 147-63 
thermodynamics of, 147 
Solvated electrons 
in polar solvents, 361 
Solvent cage 
in hot atom chemistry, 20, 
35, 37 
Solvents 
effects in elimination of 
water from alcohols, 
494 
kinetics for molecule ex- 
change of, 177-80 
Solvolysis 
of isobornyl chloride 
stereospecificity of, 
323 
Space factor 
in spinorbitals, 452 
see also Molecular orbitals 
Spectra 
absorption 
of solvated electrons, 
348-49 
of electron energy loss in 
various media, 356- 
57 
Spectrometry 
double mass 
to study ion intermediates, 
362 
relaxation 
in reactions in solutions, 
167-68 
repetitive technique in, 
168 
time-of-flight mass 
for dissociation rates of 
gases, 249 
Spectrophotometry 
in studying hydrocarbon 
oxidation in shock tube, 
290 
Spectroscopy 
applied to 
free radical, 364 
quantitative chemical 
kinetics, 246 
xenon hexafluoride, 378- 
79 
in gas chromatography, 
136-37 
in shocked gases, 269 
ultraviolet and visible 
in fused-salt analysis, 
189-90 
Spin-conservation rule 
in mercury photosensitized 
decomposition of nitrous 
oxide, 403-4 
Spin echo technique 
in fast reaction analysis, 
169 
Spin factor 
in spinorbitals, 452 
Spinorbitals 
in electronic structure 
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determination, 451-52 
Spiran 
formation in rate limiting 
step in decomposition 
of diazooxide, 337 
Split p-orbital method 
in molecular orbital cal- 
culations, 463 
Splitting 
of spectral lines, 9-10 
Stabilization 
of carbonium ions by cy- 
clopropyl substitutents, 
333 
Statistical mechanics 
time-correlation functions 


in 
applications of, 90-98 
future developments in, 
98-99 
nature of, 67-90 
transport coefficients in, 
67-99 
Statistical theory 
of mass spectra states, 
482-85 
Steady state approximation 
in hydrogen oxidation in 
shock tube, 289 
Steam Tables 
for physical properties of 
water and steam, 
297 
Step reactions 
reasonableness in theories 
of, 398 
Stereochemistry 
of five-coordination transi- 
tion metal complexes, 
381-84 
of nonclassical carbonium 
ions, 322-26 
of transition metal hydrides 
effect of hydrogen on, 
391 
Stereospecificity 
in electrophilic additions 
involving pi complex 
intermediates, 335 
as proof for intervention of 
nonclassical intermedi- 
ates, 323 
Steric inhibition 
of resonance in isomer- 
ization of cyclobutenes, 
421-25 
Steric repulsion 
in determining bond energy, 
226 
Steroids 
hydrogen rearrangements 
in mass spectra of ke- 
tones of, 494 
shielding in, 52, 54-55 
Sterols 
gas chromatography in 
determination of, 134 
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Stevenson's rule 
for stability of fragments, 
488-89 
Stoichiometry 
of reaction between H and 
NO» , 409 
Stokes's law 
deviations from, 304 
Stokes radius 
of iodide ion 
variation with D, 305 
Strain 
ring 
effect on activation energy 
for decomposition of 
small rings, 421 
Streptomycin 
effect on protein synthesis, 
513 


Stretching frequency 
of carbon-hydrogen bonds 
bond energy and, 233 
of O-H bonds 
correlation with O-O dis- 
tance, 385 
Stretching modes 
symmetric and asymmetric 
amplitude of H and F 
along hydrogen bond in 
bifluoride and, 386 
Stripping mechanism 
in abstraction, 30 
Strontium 
comparison with lead in 
fused-salt mixtures, 
202 


Structure 
molecular 
of noble gases, 376-80 
of nonclassical inter medi- 
ates in carbonium ion 
reactions, 321-44 
Substitution 
of heavy atoms, 31-32 
in hot atom chemistry, 
25 
of hot hydrogen, 31 
Sulfamate 
rates of protonation and 
deprotonation of, 173 
Sulfamide 
rates of protonation and 
deprotonation of, 
173 
Sulfate ion 
as catalyst 
in reduction of 1.-peroxo- 
cobalt complexes, 
176 
Sulfite 
relative rate constant for 
reaction with hydroxyl 
radical, 351 
Sulfur 
anisotropy of compounds 
of, 58 
Sulfur dioxide 
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excitation in shock tube, 
266-67 
thermal decomposition in 
shock tube, 281-82 
Susceptibility 
anisotropic, 44-50 
crystal, 44 
diamagnetic 
anisotropies of, 43-44 
theories of, 60-64 
dielectric 
in time-correlation func- 
tions, 96-97 
magnetic 
evaluation of, 58 
Sutherland's relation 
bond energy in alkenes and 
alkynes and, 233 
Morse function and, 233 
Symmetric hydrogen bonds 
infrared spectra of, 
385 
Symmetry 
C4y 
in manganese carbonyl 
hydride, 391 
octahedral 
deviation in xenon hexa- 
fluoride, 378 
Symmetry numbers 
in analyzing mechanism of 
gas reactions, 433-34 
Sy mtrioxane 
transition states in pyrol- 
ysis of, 442 


= 


Tantalum 
structures of compounds 
of, 381 
Ta symmetry 
in HCo(CO)4, 390 
Temperature 
effect on dielectric relax- 
ation time of water, 
301 
effect on mass spectra 
loosely coupled oscilla- 
tors in calculation of, 


483 
effect on radical recombi- 
nation, 411 


relation to electrolyte be- 
havior, 312-13 
Temperature coefficient 
of dissociation of gases in 
shock tube, 399 
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